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INTRODUCTION

Gas and particulate emission measurements were made at General
Battery Corporation's secondary lead plant in Reading, Pennsylvania, on
December 15 and 16, 1971. The results of the measurements at this and
other lead plants will be used in determining standards of performance for
secondary lead plants. The effluent gas was sampled from the process sys-
tem which .includes particulate removal by an air cooler, a baghouse, and
a venturi scrubber in series. Particulate and SO, emissions were determined
and an Orsat analysis was made. S0, and Orsat analyses also were made on

2
gases sampled from a point between the baghouse and the scrubber.

The process system sampled cleans effluent gases from two blast
furnaces, a reverberatory furnace, and hoods over ljead refining kettles.
During the sampling period, the two blast furnaces were in operation, several
lead kettles were in operation, and the reverberatory furnace was hot on a

stand-by basis.

. The blast furnaces used to melt the scrap batteries and to re-
duce various lead oxide drosses are fed coke, iron, battery plate groups,
1imestone, lead oxide, and slag almost continuously. One furnace was
charged to produce 3 percent antimony lead and the other furnace was charged

to produce 6 percent antimony lead.



INVId AYAllve TV¥ENID

JOlDUIW®  J9QQnJds
ISIN BLITEN asnoybog

——

o—>

]

gH1 IV M0Td Sv9 J0 WV¥ovIaQ ‘T 2¥ndld

jamoig ssamo} bu1jood

SEVTLLPETIRY

Aoids
JAIDM

aoouJny £10jD19QIBAdY

aJpuiny isD|g

ao0u4ny 1s0|9



Run 3 and maintained basic, resulting in an outlet concentration of 140
ppm. Proper operation of the scrubber will result in concentrations be-

low 200 ppm.

The operation of blast Furnace No. 2 was normal for all three
runs. The lead production rate from Furnace No. 1 was high during Run 2
because about three tons of pure jead scrap was loaded; the rate was low
during Run 3 because preparations were made to shut down the furnace

immediately after the rumn.

From the Orsat analysis of 3.1 percent CO, and 16.7 percent 02,
it is apparent that the blast furnace off-gas js diluted with six to
twelve times its volume of air (depending on completeness of furnace
combustion) by in leakage through the top of the blast furnace and poker

door and into the afterburner and U=-tubes.

'PROCESS DESCRIPTION

The Reading plant processes various lead scraps into refined
jead for use in a battery plant on the same site. The combined plants
consist of a large receiving yard where the various lead scraps are
stored (mainly under roof); blast furnaces to melt or reduce the lead
and lead oxide scraps, & reverberatory furnace to melt and refine lead
scrap, holding kettles for molten lead, a continuous casting line for

small lead balls, and a 1ine for 75-pound ingots.

Most scrap is received in the form of discarded batteries. If
rubber, the cases are removed; if polyethylene, the acid is dumped and 2
few batteries are fed into the blast furnace with each charge. The sepa-
rators are not removed from the batterv plates. Various other forms of
1ead scraps such as risers from battery plate molds generated at the bat-
tery plant are fed to the furnaces. Antimony ore 1is added to increase

the antimony content of the lead.

BATTELLE — coLumMmBUS
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COMPIETE PARTICULATE RESULTS WITH SAMPLL CATLCULA . Ohs

SOURCE TESTING CALCULATION FORMS

Test No. 1,2,3 No, Runs _3
Name of Firm General Battery Corporation
Location of Plant _ Reading, Pepnsylvania '
Type of Plant Secondary lead
Control Equipment Afterburner, Baghouse, Scrubber
Sampling Point Locations Stack; S0y Before Scrubber
Pollutants Samples Particulates, 'SOZ, Orsat
Time of Particulate Test:
Run No. _1 Date 12-15-71 Begin _10:17 am End 3:15 pm
Run No. _2 Date 12-16-71 Begin _ 8:30 am End 12:10 pm
Run No. 3 Date 12-16-71 Begin _2:05 pm - End 5:40 pm
PARTTCULATE EMISSTON DATA
Run No. 1 2 3
P,-barometric pressure, in. Hg Absolute 29,53 29,40 29,44
Pm—brifice pressure drop, in. Hy0 0.61 0.74 0.89
V -volume of dry gas sampled @ meter, 89.9 87.9 113.9
conditions, ft3
T, average gas meter tcmpcrziture, F 68 79 83
Vo o - volume of dry gas sampled @ 89.13 85.02 109.55
std. standard conditions, £t3, dry
Vo~ total H,0 collccted, impingers 133.7 218.0 233.0
and silical gel., ml.
V,, = volumc of water vapor collected 6.34 10.33 11.04
gas f¢3 @ standard conditions(a)
v _ total gas volume, standard 95.47 95.35 120.59
~Vtotal conditions, f-
Moisture in the stack gas volume, per- 6.6 10.8 9.2
cent ’
Hd-n\ol(: fraction of dry gas 0.93 0.89 0.91
(a) 0 v 20,92 din. i



A-2

PARTICULATE FMISSION DATA (Cont'd)

Run No. 1 2 3
CO,, dry, percent 3.2 2.8 3.4
07, dry, percent 16.8 17.0 16.4
CO, dry, percent < 0.1 0.2 : 0.4
Ny, dry, percent 79.9 80.0 79.8
MWy - molecular weight of dry 29.2 29.1 29.2
stack gas
M W - molecular weight of stack 28.4 27.9 T 28.2
gas [
Tg - stack temperature, F 124 121 118
A2Ps x (T + 460) 12.181 11.563 14.661
P - stack pressure, in. Hg 29,53 29.4 29,2
absolute
VS - stack velocity @ stack 1828 1755 2214
conditions, fpm - _
A, - stack area, in2 3020 ] 3020 3020
Q_ - stack gas volume @ standard 32060 29420 138060
& :  4s (a) ¢ 3
conditions, ft- dry
Ty - net time of test, min. 195 ‘ 200 200
D - sampling nozzle diameter, in. 0.235 0.235 0.235
Percent 1 - percent isokinetic 98 100 99
mg - particulate-probe 45.8 23.1 82.0
and filtexr, mg
m -.particulate—total, mg 241.1 200.8 323.3
Can - pérticulate, probe, and 0.0079 0.0042 0.0115
filter, gr/scf, dry
Cyo - particulate, total, gr/sct 0.0417 0.0364 0.0454




JA-3

PARTICULATE EMISSION DATA (Cont'd)

Run 1, 2 3
Cat - particulate; probe and filter, 0.0066 0.0033 0.0094
gr/ft3 @ stack conditions ’ :
Coy ~ particulate; total, gr/{t3 0.0348 0.0290 0.0372
@ stack conditions :
Ca - particulate; probe and filter, 2.1743 1.0551 3.7600
¥ 1b/hr -
Cax - particulate; total, 1b/hr 11,4461 9.1715 14.8245
C_ - particulate; probe.and filter, 0.5177 0.2153 1.0743
1b/ton lead
Cpt - particulate; total i1b/ton lead . 2.7253 1.8717 4.2356
Cllé - 1cad emission; probe and ‘filter, | 0,00011 0.00013 0.00016
gr/scf .
Cya - lcad cmission; probe and filter, 0.00009 0.00010 0.00013
gr/ft3
Cih - lead emission; probe and filter, 0.0300 0.0328 0.0506
ib/bhr .
Clt - lcad emission; probe and filter, 0.0071 0.0067 0.0145

1b/ton




EXAMPLE PARTICULATE CALCULATIONS

SAMPLE NUMBER 1

1. Volume of dry gas sampled at standard conditions = 70 F, 29.92 in. Mg, fe3

17.7 x Vy (Pb+ Pn

v, 13.6
std (T, + 460)
( 0.6
e 17.7 x 89.9 129.53 * 13.6 dry
= 89.13 ft3
2. Volume of water vapor at 70 F and 29.92in. Hg, £e3
Y = 0,0474 x V-
Veas v
Vv, = 00474 x 133.7
gas

6.34 ft3

3. TPercent moisture in stack pas

100 x Vw
gas

\Y + V
Mstd  Ygas

Lk

% M

100 % 6.34
89.13 + 6.34

= 6.6

4, Mole fraction of dry gas

. 100 - 7
d 100

100 -6.6
100

n a3

1



EXAMPLE PARTICUIATE CALCULATIONS (Cont'd)

Average molecular weight of dry stack gas

M Wy

1

n

44 32 : 28

4é 32 28
(3.2 x 100) + (16.8 x 100) + (80.0 x 100)

= 29,2

Molecular weight of stack gas

MV

i

MWy x Mg+ 18 (1 - My)

29.2 x 0.93 + 18 (1 - 0.93)

28.4

Stack velocity @ stack conditions, fpm

<
it

n

n

1/2
.1/ 1
4350 x VAP X (Tg + 460) Q}.;_m) fpm
r 1 1/2
4350 x 12,181 ‘ 29.53 x 28.4
1828 fpm

Stack gas volumc at standard conditions, scfm

i

i}

0.123 x Vs % As x Tg

(T4 + 460)

M. scfm

0.123 x 1828 x 3020 x 29.53 x 0.93
584 '

' 32,060 scfm



A-6

EXAMPLE PARTICULATE CALCULATIONS (Cont'd)

9. SamplinO velocity, percent of isokinetic

1032 x (T + 460) x Vmstd

%l =
Vo x T, x Pox My x (O )2

1032 % 584 x 89,13
= 7828 x 195 x 29.53 x (0.235)2

=

98 percent

10, Percent excess air at sampling point

100 x %2 O

“EA = 70.266 x 4 N)) - % O

100 x 16.80
(0,266 x 79.9) - 16.8

390 percent

11. particulate - probe and filter, gr/scf
Mg
Copy = 0.0154 x v
Mstd
i} 45.8
0.0154 x -5—= 89 13

0.0079 gr/scf

12. Particulate - total, gr/scf

M
¢ = 1.5 x 10 2 t t)
ao \Y

mstd
-2 241.1
89.9

h

0.0417 gr/sck.



A-7

EXAMPLE PARTICUTATE CALCUIATIONS (Cont'd)

13, Particulate - probe and filter, gr/ft3 at stack conditions

17.7 xC_x P M
c = an s d
at (TS + 460)

- 17.7 x 0,0079 x 29,53 x 0,93
584

= 0,0066 gr/ft3

3 .o
14. Particulate, total, gr/ft~ at stack conditions

17.7 C P M
ao & d

Cau = (Ts + 460)

17.7 x 0.0417 x 29.53 x 0.93
... 584

= 0.0348 gr/ft3

15, Particulate - probe and filter

¢ = 0.00857 x C__ x Q_1b/hr
aw an s

]

0.00857 x 0,0079 x 32,060

2.1743 1b/br

i)

16, Particulate - total, 1b/hr

]

8.57 x 1002 ¢ Q
ax a0 s

8.57 x 10°3 x 0,0417 x 32,060

11,4461 1b/br



17.

18.

19.

20,

21.

22,

A-8

EXAMPLE PARTICUIATE CALCUTLATIONS (Cont'd)

Particulate; probe and filter, 1b/ton lead

C c_/R
P aw

2.1743/4.2
0.5177 1b/ton lead

n

- Particulate; total 1b/ton lead

Cpt = Cax/R

= 11.4461/4.2
= 2.7253 1b/ton lead

lead emission; probe and filter, gr/scf
My

C,. = 0,015 x
1s Vi std

= 630
0.0154 x 89.13

= 0,00011 gr/5cf el

lead cemission; probe and filter, gr/scf
17.7 x Cjg x P x M,
(TS + 960)

c

la =

17.7 x 0.00011 x 29.53 x 0.93
584

0.00009 gr/scf

Lead emission; probe and filter, 1b/br

. -3 .
G1h 8.57 x 10 Y Cls x QS

n

8.57 x 107> x 0.00011 x 32,060
0.0300 1b/hr

ft

Lead emission; probe and filter, lb/ton lcad

C Clh/R

]

1t

0.030/4.2
0.0071 1b/ton lead

1



APPENDIX B

COMPLETE GASEOUS RESULTS WITH SAMPLE CALCULATIONS
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1.

\Y
Mg td

Cso,

Cs0, ppm

w802

B-2

S0, EXAMPLE CALCULATIONS

(T P
Vm  (Ty) (Pstd)

530  29.4
12.7 x 557 ¥ 9.9

12.6 ft3

7.05 x 1075 (V, - V¢p) (M) (Vsoln)

7.05 x 10~ x 62.0 x 0.01 x 100

"

1

(12.6) (1)

34.6 x 1072 1b/ft3

6.04 x 106 x Cgo,

6.046 x 106 x 34.6 x 10~

2100 ppm

Cso, * Qs x 60
34.6 x 1072 x 32,060 x 60

660 1b/hr

1b/f¢e3
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APPENDIX C

PRELIMINARY FIELD DATA

STACK GEOMETRY

Plant GCeneral Battery Corporation

Test No.

Location Stack (Sample Point A)
Date 12/14/71

Inside diameter of stack

Stack area

3020 in?
21,0 ft3

62 i

in.

Percent Diameter for Distance from Outside of
Point Circular Stack Sample Port, in,
1 . 1.1 3/4 + 3—1/2_f 4-1/4
2 : 3.5 2-1/4 + 3-1/2 = 5-3/4
3 6.0 3-3/4 +_§—1/2 = 7-1/4
4 B ) é.? 5-1/4 + 3-1/2 =__$73/4
5 11.6 7-1/4 + 3:}!2 = 10-3/4
6 14.6 9 + 3-1/2 = 12-1/2
7 18.0 11 + 3-1/2 = 14-1/3_
8 21.8 13-1/2 + 3-1/2 = 17
9 26.1 15-1/2 + 3-1/2 = 19
10 31.5 19-1/2 + 3-1/2 = 23
llﬁ_ B 39.3 L 24-1/4 + 3-1/2 = 27-3/4
12 60.7 37-3/4 + 3-1/2 = 41-1/4
13 68.5 42-1/2 + 3-1/2 = 46
—-;4 | 73.9 45-3/4 + 3-1/2 = 49-1/4




PRELIMINARY FIELD DATA

STACK GEOMETRY

Plant General Battery Corporation

Test No.

Location Stack (Sample Point A)

Date 12/14/71 (Cont'd)

Percent Diameter for Distance from Outside of

Point Circular Stack Sample Port, in.
15 782 w12 u2es2
16 82.0 50-3/4 + 3-1/2 = 54-1/4
17 85.4 52-3/4 + 3-1/2 = 56-1/4
18 88.4 54-3/4 + 3-1/2 = 58-1/4

19 91.3 56-1/2 + 3-1/2 =_§0
20 94.0 58-1/4 + 3-1/2 = 61-3/4
21 96.5 60 + 3-1/2 = 63-1/2

22 98.9 61 + 3-1/2 = 64-1/2




VELOCITY TRAVERSE FIELD DATA

Plant General Battery Corporation

Date 12/14/71 Time 10:00 am
Location Sample Point A Meter AH 1.84
Operator Paul R. Webb Temperature 135 F
SW Traverse SE Traverse
Ap, 4P,
Point in. H,0 VAP in. Hy0 &P
1 (@) — — _— —
2 (a) ——- ——- - —-
3 (a) ——— -—— — -——
4 (a) — — _—— -——
5 (a) c—— P e _—— ———
6 0.15 0.39 --- ---
7 0.10 0.32 0.20 0.45
8 0.10 0.32 0.15 0.39
9 0.10  0.32 0.15 0.39
10 0.07 0.26 0.15 0.39
11 0.07 0.26 0.15 0.39
12 0.30 0.55 0.10 0.32
13 0.45 0.67 0.10 0.32
14 0.50 0.71 0.25 0.50
15 0.55 0.74 0.25 0.50
16 0.55 0.74 0.30 0.55
17 0.55  0.74 0.30 0.55
18 0.55 0.74 0.35 0.59
19 0.60 0.78 0.35 0.59
20 0.50 0.71 0.35 0.59
21 0.40 0.63 0.35 0.59
22 0.20 0.45 0.35 0.59

(average VBP)2 = 0.27

(a) AP to low to measure.



VELOCITY TRAVERSE FIELD DATA

Plant General Battery Corporation

Date 12/16/71 Time 12:30 pm
Location Sample Point B Meter AH 1.84
Operators Tom Logan, Jack Divita Temperature 280 F
SW Traverse SE Traverse
Point AP VAP Distance, in. AP V&P
1 0.39 0.625 1.2 0.46 0.680
2 0.40 0.632 3.9 0.46 0.680
3 0.44 0.665 5.6 0.49 0.700
4 0.45 0.671 8.5 0.50 0.708
5 0.50 0.708 12,0 0.57 0.755
6 0.79  0.889 - 17.0 0.82  0.906
7 0.82  0.906 31,0 0.84  0.912
8 0.86 0.928 36.0 0.89 0.944
9 0.86 0.928 39.0 0.87 0.933
10 0.86 0.928 42.5 0.88 0.938
11 0.86 0.928 44,5 0.88 0.938
12 0.82 0.906 47.0 0.79 0.889

(average UK?)Z = 0.67




Cc-5

PARTICUTATE CLEANUP SHTET

Plant GCencral Battery Corporation

Date 12/15-16/71

Operators P.R. Webb, B.E., Campbell

Run No. 1 2 3
Impinger water volume, ml

Final 315 398 409

Initial 200 200 200

Collected 115 198 209
Drierite, weight, gm

Final 533.7 442.2 457.4

Initial 515.0 421.9 433.2

Gain 18.7 20.3 24,2
Total moisture, gm plus ml 134 218 233
Probe, acetone wash residue, ng (8) 37.0 17.1 72.2
Filter weight, mg

Final 283.5 282.4 306.0

Tare 274.7 276.4 296.2

Gain 8.8 6.0 9.8
Total particulate weight, probe residue and

filter, mg 45.8 23.1 82.0
Weight residue from chloroform-ether extract, mg

Impinger water 37.2 24.8 31,0

Impinger wash water 3.1 3.3 3.0

Total 40,3 28.1 34.0
Weight residue from aqueous phase, mg(a)

Impinger water 152.2 148.4 202.8

Impinger wash water 2.4 0.5 3.5

Total 154.6 148.9 206.
Weight residue from acetone wash, mg 0.4 0.7 .0
Total weight, back half residue, mg 195.3 177.7 241.3
Total weight, front half plus back half, mg 241.1 200.8 323.3

(a) Water and acetone blanks subtracted;

Acetone blank
Water blank

0.028 mg/ml,
0.03 mg/ml.

o
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Date 12/15/71

c-16

GAS SAMPLING FIELD DATA

Plant

Material Sampled for 502

—_— Comments:

Barometric Pressure 29.78 in. Hg

General Battery Corporation

Sample Position A after scrubber,

Stack temperature, 120 F; probe
190 F.

temperature,

Recovered

Ambient Temperature 37 F 66 ml - diluted to 100 ml.
Run Number _1
Power Stat Setting Heated Titration
ing Zear=t Aliquot,  Titer, 0.01 N Ba(C104);
Filter Used: Yes X No m]l ml
Operator W.C, Baytos, H. Hess 1 17.9
blank 0
s

Clock Meter Flow Meter Meter Temperature

Time (ft3) Setting (CFH) F

2:35 pm 459.3 6 42

2:40 pm 459.9 6 41

2:45 pm 460.3 . 6 44

2:50 pm 460.8 6 38

2:55 pm 461.3 6 38

3:00 pm 462.0 6 45

3:05 pm 462.5 6 46

3:10 pm 463.1 6 45

3:15 pm 463.5 6 51

3:20 pm 464,1 6 52

3:25 pm 464.7 6 53

3:30 pm 465.3 6 53

3:35 pm 465.9 6 56

3:40 pm 466.4 6 57

3:45 pm 466.9 6 59

3:50 pm 467.5 6 60




Date 12/15/71

c-17

GAS SAMPLING FIELD DATA

Plant

General Battery Corporation

Material Sampled for SO

Barometric Pressure

29.78 in. Hg Comments: Sample position A after scrubber,

Ambient Temperature A7 F Stack temperature, 120 F; probe
Run Number _1 temperature, 190 F. Recovered
Power Stat Setting  Heated 66 ml - diluted to 100 ml.
Filter Used: Yes X No___ Aliquztl:fratl‘?‘?ter, 0.01 X Ba(C10,),
Operator W.C, Baytos, H. Hess ml _ml
1 17.9
blank 0
Clock Meter .Flow Meter Meter Temperature,
Time (££3) Setting (CFH) F
2:35 pm 459.3 6 42
2:40 pm 459.9 6 41
2145 pm 4603, 6 Y
T 2:50 pm 460.8 6 s
2:55 pm 4613 e T T T
3:00 pm 420 6 s T
3:05 pm 462.5 6 T e
T mopn el 6.5 -
3:15 pm ~463.5 6 2!
3:20 pm 4641 6 . 52 _
3:25 pm 464,7 6 53
"33 pm 465.3 6 T s3
5-3§Npm 465.9 6 ) ) ;Eéﬂ T
T 3:40 pm 466.4 6 57
T 345 pm 466.9 6 59
3:50 pm 467.5 6 60
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GAS SAMPLING FIELD DATA

Date 12/14/71 Plant General Battery Corporation
Material Sampled for SO v Comments: Sample position B before scrubber.
Barometric Pressure 29.78 in. Hg Stack temperature >200 F; probe

. temperature, 240 F. Recoverod 92
Ambient Temperature 47 F o1 - diluted to 100 ml.

Run Number 1

Titration
Power Stat Setting  Heated Aliquot, Titer, 0.01 N Ba(C104),
Filter Used: Yes X No _ ml ml
Operator W.C. Baytos, H., Hess bi;:k 38'62
Clock Meter Flow Meter Meter Temperatur:
Time (£t3) Setting (CFH) F
2:42 pm 108.1 6.5 o 44
" 2:50 pm_ 109.0 ) 6.0 a5
3:00 pm 109.9 6.0 T s
3:05 pm e T .. T .-
3:10 pm  111.0 6.0 s
3:15 pm 111.6 T 60 45
T30 pm 1121 6.0 45
T 3:25 pm T2 6.5 46
T 3.3 pm 113.3 6.0 46
T 3:35 pm 113.8 6.0 --
7340 pm 114.4 6.0 46
 3:45 pm 115.1 6.0 4
" 3:50 pm 115.6 6.0 48 ‘

3:55 pm 116.9 6.0 46




Date 12/15/71

GAS SAMPLING FIELD DATA

c-19

Plant General Battery Corporation

Material Sampled for 502 Comments: Sample position A after scrubber.
Barometric Pressure 29.58 in. Hg Stack temperature, 125 F; probe
Aubient Temperature 3t F e enn o 100 A
Run Number _2 Titration
Power Stat Setting  Heated Aliguot, Titer, 0.01 N Ba(ClOa)2
Filter Used: Yes X No bi;gk 3%’62
Operator W.C. Baytos, H. Hess

Clock Meter Flow Meter Meter Temperature,

Time (££3) Setting (CFH) F

10:15 am 470.7 6.0 49

10:20 am 471.3 6.0 49

10:25 am 471.9 6.0 50

10:30 am 472.4 6.0 50

10:35 am 473.0 A 6.0 51

10:40 am 473.5 6.0 52

10:45 am 474.0 6.0 53

10:50 am 474.5 6.0 54

10:55 am 475.0 6.0 50 _

11:00 am 475.6 6.0 57

11:05 am 476.2 6.0 58

11:10 am 476.8 6.0 60

11:15 am 477.3 6.0 60

11:20 am 477.8 6.0 62

11:25 am 478.3 6.0 62

11:30 am 478.9 6.0 63

11:35 am 479.4 6.0 65

11:40 am 480.0 6.0 64

11:45 am 480.5 6.0 66

11:50 am 481.0 6.0 67

11:55 am 481.5 6.0 - 67

12:00 pm 482,1 6.0 68

12:05 pm 482.6 6.0 69

12:10 pn 4833 6.0 _ 10

12:15 pm 483.8 6.0 70
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GAS SAMPLING FIELD DATA

Date _12/15/71
Material Sampled for S02

Barometric Pressure 29.60 in. Hg
Ambient Temperature _57 F

Run Number 2

Plant General Battery Corporation

Comments: Sample position B before scrubber.

Stack temperature, 300 F; probe
temperature, 210 F. Recovered
83 ml - diluted to 100 ml.

Titration
Power Stat Setting Heated Aliquot, Titer, 0.01 N Ba(Cl()a)2
Filter Used: Yes X No _ . md m}
Operator W.C. Baytos, H. Hess ~+ 1.0 49,37
blank 0
Clock Meter Flow Meter Meter Temperature,
Time (£t3) Setting (CFH) F
10:30 am 116.4 6.0 60
10:35 am 117.1 6.0 60
10:40 am 117.5 6.0 60
10:45 am 118.2 6.0 62
10:50 am 118.6 6.0 63
10:55 am 119.1 6.0 --
11:00 am 119.6 6.0 64
11:05 am 120.2 6.0 65
11:10 am 120.6 6.0 65
11:15 am 121.2 6.0 65
11:20 am 121.7 6.0 66
11:25 am 122.1 6.0 66
11:30 am -- 6.0 --
11:35 am 123.4 6.0 66
11:40 am 123.9 6.0 65
11:45 am 124.4 6.0 65
11:50 am 124.9 6.0 65
11:55 am 125.5 6.0 65
12:00 pm 126.1 6.0 65
12:05 pm 126.5 6.0 65
12:12 pm 127.0 6.0 64
12:15 pm . 127.5 6.0 65
12:20 pm 128.3 6.0 65
12:25 pm 128.5 6.0 65
12:30 pm 129.1 6.0 65
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GAS SAMPLING FIELD DATA

Date _12/15/71 Plant General Battery Corporation
Material Sampled for _S02 Comments: Sample position A after scrubber.
Barometric Pressure _29.42 in. Hg Stack temperature 121 F; probe

temperature, 250 F. Recovered

Ambient Temperature 32 F 64 ml - diluted to 100 ml.

Run Number 3

. Titration
Power Stat Setting Heater Aliquot, Titer, ©0.01 N Ba(C10,),
Filter Used: Yes X No _ ml ml
Operator _ W.C. Baytos, H. Hess 1.0 15.00
Clock Meter Flow Meter Meter Temperature,
Time (££3) Setting (CFH) F
2:35 pm 484.5 " 6.0 50
2:40 pm 485.1 6.0 ' 50
2:45 pm 485.6 6.0 50
2:50 pm 485.9 6.0 50
2:55 pm 486.4 6.0 51
3:00 pm 487.0 6.0 51
3:05 pm 487.6 6.0 52
3:10 pm 488.2 6.0 54
3:15 pm 488.7 6.0 53
3:20 pm 489.5 6.0 54
3:25 pm --- 6.0 --
3:30 pm 490.4 6.0 56
3:35 pm -— 6.0 --
3:40 pm 491.1 6.0 58
3:45 pm 491.6 6.0 56
3:50 pm 492.6 6.0 57
3:55 pm 492.7 6.0 59
4:00 pm 493,2 6.0 59
4:05 pm 493.7 6.0 59
4:10 pm 494.3 6.0 57
4:15 pm 494.,9 6.0 57
4:22 pm - 494 .4 6.0 57
4:25 pm 495,7 6.0 57

4:30 pm 496.1 6.0 58
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GAS SAMPLING FIELD DATA

Date 12/15/71 Plant Ceneral Battery Corporation

Material Sampled for S02 , Comments: Sample position B before scrubber,

15.6 in. HpO .
Barometric Pressure _29.40 in. Hg in. Hp0 pressure

Stack temperature, 280 F; probe

Ambient Temperature 24 F temperature, 220 F. Recovered

Run Number _3 87 ml - diluted to 100 ml.
Power Stat Setting Heated ‘ Titration
Aliquot, Titer,
Filter Used: Yes X _ No __ ml ml 0.01 N Ba(C104)2
Operator W.C. Baytos, H. Hess . 1.0 62.00
blank 0
Clock Meter Flow Meter Meter Temperature,
Time (£t3) Setting (CFH) F
2:35 pm 129.6 . 6.0 . 59
2:40 pm 129.0 6.0 59
2:45 pm 130.3 6.0 60
2:50 pm 130.8 6.0 60
2:55 pm 131.4+ 6.0 60
3:00 pm 131.9 6.0 60
3:05 pm 132.4 6.0 60
3:10 pm 132.9 6.0 61
3:15 pm 133.5 ' 6.0 61
3:20 pm ©134.0 6.0 . 61
3:25 pm 134.6 6.0 61
3:30 pm 135.1 6.0 63
3:35 pm 135.6 6.0 63
3:40 pm 136.0 6.0 63
3:45 pm - 136.7 6.0 65
3:50 pm 137.3 6.0 65
3:55 pm 137.8 6.0 66
4:00 pm 138.4 6.0 66
4:05 pm 138.9. 6.0 67
4:10 pm 139.4 6.0 68
4:15 pm 140.0 6.0 68
4:20 pm . 140.5 6.0 68
4:25 pm 141.1 6.0 69
4:30 pm 141.6 6.0 70

4:35 pm 142.3 6.0 70
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GAS SAMPLING FIELD DATA

Date _12/16/71

Plant GCeneral Battery Corporation

Material Sampled for S0y Comments: Sample position A after scrubber.
Barometric Pressure 29.44 in. Hg Stack temperature, 120 F; probe
prbtent Temperature 1 F cemeratuze, 160 1. Recuered
Run Number & Titration
Power Stat Setting _Heated Aliquot, Titer,
Filter Used: Yes X _No __ ml ml_ 0.01 K Ba(C10,),
Operator _ W.C. Baytos, H. Hess i:g g:ég
blank 0
Clock Meter Flow Meter Meter Temperature,
Time (££3) Setting (CFH) F
9:00 am 498.5 6.0 58
9:05 am 499.1 6.0 58
9:10 am 499.5 6.0 59
9:15 am 500.1 6.0 59
9:20 am 500.6 6.0 61
9:25 am 501.1 6.0 63
9:30 am 501.6 7.8 64
9:35 am 502.1 7.8 66
9:40 am 502.6 7.5 68
9:45 am 503.0 7.5 68
9:50 am 503.5 7.4 69
9:55 am 503.9 7.5 69
10:00 am 504.4 7.4 67
10:05 am 504.9 7.5 67
10:10 am 505.3 7.5 67
10:20 am 505.8 7.5 67
10:25 am 505.9 7.5 65
10:30 am 506.5 7.5 66
10:35 am 506.8 7.5 66
10:40 am 507.3 7.5 67
10:45 am 507.7 7.5 67
10:50 am - 508.2 7.5 67
10:55 am 508.7 7.5 67
11:00 am 509.1 7.5 67
11:05 am 509.6 7.5 67
11:10 am 510.1 7.5 67
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GAS SAMPLING FIELD DATA

Date _12/16/71 Plant General Battery Corporation

Material Sampled for _S0O2 Comments: Sample position B before scrubber,
Barometric Pressure 29.46 in. Hg 13.7 in. Hy0 pressure.

Stack temperature, 300 F; probe
Ambient Temperature 68 F temperature, 212 F. Recoicred
Run Number 4 69 ml -~ diluted to 100 ml.
Power Stat Setting _Heated Titration

Filter Used: Yes X No Aliquot, Titer,

— ml ml
Operator _W.C. Baytos, H. Hess 1.0 32.00
blank 0
Clock Meter Flow Meter Meter Temperature,
Time (£t3) Setting (CFH) F
8:30 am 142.7 6.0 80
8:35 am 143.1 6.0 80
8:40 am 143.7 6.0 80
8:45 am 144.2 6.0 80
8:50 am 144.7 6.0 81
8:59 am 145.6 | 6.0 -
9:00 am 146.0 6.0 85
9:05 am 146.4 ) 6.0 86
9:10 am 146.8 6.0 85
9:15 am 147.5 6.0 88
9:20 am 148.0 6.0 90
9:25 am 148.6 6.0 92
9:30 am 149.1 6.0 92
9:35 am 149.7 6.0 92
9:40 am 150.3 6.0 92
9:45 am 150.8 6.0 93
9:50 am 151.3 6.0 93
9:55 am 151.9 6.0 93
10:00 am 152.4 6.0 90
10:05 am 153.0 6.0 89
10:10 am 153.6 6.0 88
10:15 am - 154,2 6.0 88
10:20 am 154.,7 6.0 88
10:25 am 155.2 6.0 88

10:30 am 155.7 6.0 87
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GAS SAMPLING FIELD DATA

Date 12/16/71 Plant General Battery Corporation

Material Sampled for 50, Comments: Sample position A after scrubber.
Barometric Pressure _29.40 in. Hg Stack temperature, 120 F; probe
Ambient Temperature _67 F temperature, 220 F. Recovered

73 ml - diluted to 100 ml.
Run Number 5

Titration
Power Stat Setting _Heated Aliquot, Titer,
Filter Used: Yes X _ No ml ml
I - 1.0 4,10
Operator _W.C. Baytos, H, Hess 1.0 4.28
blank 0
Clock Metér Flow Meter Meter Temperature,
Time (£t3) Setting (CFH) F
12:45 pm 510.8 - 6.0 61
12:50 pm 511.4 6.0 : 61
12:55 pm 512.0 6.0 62
1:00 pm 512.5 6.0 61
1:05 pm . 513.0 6.0 62
1:10 pm 513.5 6.0 62
1:15 pm 514.0 6.0 64
1:20 pm 514.6 6.0 64
1:25 pm 515.1 ' 6.0 64
1:30 pm 515.7 6.0 66
1:35 pm 516.2 6.0 67
1:40 pm 516.7 6.0 67
1:45 pm 517.2 6.0 68
1:50 pm 517.7 6.0 69
1:55 pm 518.3 6.0 69
2:00 pm 518.8 6.0 69
2:05 pm 519.4 6.0 70
2:10 pm 519.9 6.0 69
2:15 pm 520.4. 6.0 69
2:20 pm 520.9 6.0 69
2:25 pm  521.5 6.0 70
2:30 pm - 522.0 6.0 70
2:35 pm 522.5 6.0 70
2:40 pm 523.0 6.0 70

2:45 pm 523.5 6.0 70
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GAS SAMPLING FIELD DATA

Date _12/16/71 Plant General Battery Corporation

Material Sampled for _S0O2 Comments: Sample position B before

Barometric Pressure 29.40 in. Hg scrubber.

Stack temperature, 276 F; probe
temperature, 220 F, Recoverec
Run Number _3 74 ml - diluted to 100 ml.

Power Stat Setting Heated Titration
Filter Used: Yes X No Aliquot, Titer,

Ambient Temperature _65 F

—— ml ml
Operator W.C. Baytos, H. Hess 1.0 52.02
blank 0
Clock Meter Flow Meter Meter Temperature,
Time (££3) Setting (CFH) F
12:55 pm 158.0 6.0 70
1:00 pm 158.4 6.0 69
1:05 pm 159.0 6.0 --
1:12 pm 159.4 6.0 70
1:15 pm 159.9 6.0 70
1:20 pm -- - 6.0 ~-
1:25 pm 160.6 6.0 73
1:30 pm 161.1 6.0 73
1:35 pm 161.6 6.0 --
1:40 pm 162.2 6.0 78
1:45 pm 162.7 6.0 78
1:50 pm 163.0 5.5 78
1:55 pm 163.6 6.0 78
2:00 pm 164,1 6.0 80
2:05 pm 164.6 6.0 80
2:10 pm 165.0 6.0 80
2:15 pm 165.6 6.0 82
2:20 pm 165.9 6.0 81
2:25 pm 166.5 6.0 81
2:30 pm 167.1 6.0 78
2:35 pm 167.2 6.0 . 78
2:40 pm - 168.1 6.0 : 78
2:45 pm 168.5 6.0 --
2:50 pm 169.1 6.0 78

3:00 170.0 6.0 78




ORSAT GAS COMPOSITION

c-27

Plant General Battery Corporation

Date COg, 0,, co, Ny,
Run (1971) Time Percent Percent Percent Percent
1A 12-15 2:48 - 3:50 pm 3.2 16.8 0 80.0
1B 12-15 10:35 -11:57 am 3.4 16.6 0 80.0
2A 12-16 12:00 - 1:00 pm 2.8 17.0 0.2 80.0
2B 12-16 9:30 -10:30 am 3.0 15.6 1.4 80.0
3A 12-16 3:18 - 3:43 pm 3.4 16.4 0.4 79.8
3B 12-16 3:45 - 4:23 pm 2.2 18.4 0.2 79.2

A - Sample Point A

B ~ Sample Point B
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APPENDIX D

STANDARD SAMPLING PROCEDURES

The sampling procedures as described in the August 17, 1971
issue of the Federal Resgister, reproduced as a part of this appendix,
has been used as a reference for the source emission test conducted at

The General Battery Corporation, Reading, Pennsylvania.

After selecting the appropriate stack sampling location, number
and position of sampling points as described in Method 1, a preliminary
traverse of the stack was completed to determine the average Op and average
gas temperature. These data were then used, with the aid of a nomograph,
to determine the appropriate nozzle diameter which would allow isokinetic
sampling at an air flow rate consistent with propér sampling train opera-

tion.

The sample train'was prepared for operation as outlined in Method
5. The glass filter used for particulate collection was desiccated for 24
hours and the tare weight determined. Two-hundred grams of indicating
drierite, which had been stored in a sealed container, was placed in omne

of the three modified impingers.

One hundred ml of distilled water was placed in each of two im-
pingers. The sample train was then assembled and leak checked to within

the specified tolerances.

During the sampling period, isokinetic flow was maintained by
adjusting the sampling flow rate to compensate for stack Ap and temeperature
variations. Appendix C is a record of the field data for the three tests

completed at General Battery.

After the completion of each test and the recording of the appro-
priate field data, the sampling train was removed from the sampling platform
and clecaned. The probe assembly was removed from the sampling train; the
ends were plugged and the probe allowed to cool. They pyrex tube and stain-
less steel nozzle were then thoroughly cleaned with a nylon brush and rinsed

with reagent-grade acetone into a precleaned screw-cap glass container. The



glass filter was removed from its holder and placed into an appropriate
container. The weight of acetone wash residue and the net filter weight

now comprise the "front half" of the collected sample.

The water from the first three impingers was measured to deter-
mine the volume increase and then poured into precleaned screw-cap glass
containers. The weight gain from the water volume increase plus the weight
increase of the drierite was used to determine the stack gas moisture content.

All of the glassware from the back half of the filter holder, up to, but not
including the drierite container was rinsed with distilled water and the

rinse water poured into a precleaned screw-cap glass container. This same
glassware was then rinsed with reagent-grade acetone and the acetone rinse
poured into a precleaned screw-cap glass container. These three solutions
were then extracted and evaporated as outlined in the Federal Register and
the weight residue determined. These weights comprise the 'back Half" of

the collected sample. -~

Samples of the water and acetone used to clean the glassware were
taken from each container that was used in the field to determine the amount
of residue from blank water and blank acetone. These values were subtracted
from the sample data to obtain net values. The blank values were relatively

high and may have reduced the results by as much as ten percent.
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ApPENDIX—TEST MrTHOLS

MITTIOD §—SAMPLE AXND VELOCITY THAVERSYS
FOR STATIONARY SKOURCES

y. Principle and applicability.

1.1 Principle. A sampling sitc and the
number of traverse points Rre selected to
ald in the extraction of & representaiive
sample.

12 Applicability. This method should b2
appited only when speciticd Ly the test pro-
cedutres JoOr getenmining compliance with
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442 Calculate the pitot tube cocfiiclent
using Equation 2-1.

b,
Coion™= C""J;l"'.fi
where:

Cy oy =Pitot {ube coefiicient of Type 5
pitot tube.
Cy, = Pitot tube cocflicient of standard
type pitot tube (if unknown, use
0.99).
AP, = Veiocity head measured by stand-
erd type pitot tube.
AP, = Veloclty head measured by Type S
pltot tube.

43 Compare the coeflcients of the Type S
pltot tube determined first with one leg and

PLANT,

equation 2-1

PROPOSED RULE MAKING

then the other pointed downstream. Use the
pitot tube only if the two cocflicients differ
by no more thru 0.01.

5. Colculations.

Use Equation 2-2 to ealculnte the stack gas

velocity.
\ ,’I‘.
v;BK'CD ‘r';:‘:

s here: .
V= Stack pas veloclty, feet per sevond (Lp.s).
fit

_ . b, 1 when these units
[ R i e T T4 )
Ky=Bods e (lb. mvlc=‘ll) aro wsed.

cquation 2-2

Cp=Tilot tube cocflivlent, dimensionless,

Fore Absuliile stack pas temperatine, K.
AexVelocily hemd of slack £as, i 30 (sce fig. 2-0)
Vom Absolute stack pas pressure, in Hy.

M, = Molecular wuight of stack gas, b /1b.-mote.

DATE

RUN RO,

STACK DIAMETER, In.

BAROMETRIC PRESSURE. in. Hg,
STATIC PRESSURE IN STACK (PDL in. Hg.

OPERATORS, SCHEMATIC OF STACK
CROSS SLCTION
Yraverse point Vcl'ocilv head, Stack Temperature
. number in. H0 VA, (). °F
]
AVERAGC: i

Figure 2-2. Yelocily lraverse data.

FEDLPAL REGISTER, VOL. 36, HO. 159—TUISDAY,
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Figure 22 shows & ganyple recording sheet
for velocity traverse data. Use the averages in
the last Lwo columns of Figure 2-2 to deter-
mine the averape stack gas velocity from
Equation 2-2.

G. Jcfcrences.
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1951,
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Shigehara, R. T., wW. F. Todd, and W. 5.
smith. Signllicance of krrors in Stack Sam-
pling Measurements. Paper presented et the
Annunl Meeting of the Alr Poliution Control
Associatlon, St. Louis, Mo, June 34-19, 1950.

Standard NMethod for sampling Stacks for
Particulate Matter. In: 1071 Book of ASTM
standards, Part 23. Philacelphia, 1971, ASTM
Designation D-2928-T1.

Vennard, J. K. Elementary Fiutd Mechanics.
John Wiley and Sons, Inc., New York, 1047,

METHOD 3—GAS ANALYSIS J'OR CARBON PIOXICE,

EXCESS AIR, AND DRY MOLECULAR WEICHT

1. Principle and applicability.

1.1 Principle. An fnteprated or gradb £31s
sample Is exiracted from & samphng point
and analyzed for Its componchts usincg an
Orsat analyec?.

1.2 Applicability. This method should be
applied only when specificd by the test pro-
cedures for determining compliance with New
Source Performance Standarcs.

2. Apparatus.

2.1 Grabsample (Figure 3-1).

2.1.1 Probe—Stainless steel or Pyrex?
glass, cquipped with a filter Lo remMoOYe pare
ticulatenaticr.

2.12 Pump—One-way gquceze dbuld, or
equivalent, o transport gas sample to ana-
lyzer.

22 Integrated sample (Yigure 3-2).

22.1 Probc—Stainless sieel or Pyrex’
glass equipped with a filter Lo rémove par-
ticulate matter,

222 Alr-cooled
any €XCCss meoeisture.

223 Xecdle valve—To adjust Aow rate.

2924 Pump—Lenk-free, diaphragm 1ype.
or eqquivalent, to pull gas.

225 Rate meler—Tomeasure a flow range
from 0 t0 0.035 c.fm.

996 Fiexlble bag—Tedlar,! or cquivaient,
with & capzacity of 2 to 3 cu. ft. Leak test the
bag in the laboratory before using.

227 Pitot tube—Type S, o cquivalent,
attechied {o the probe €0 that the eampling
flow rate can Lo regutated proportional to the
etack gas veloclty when velocily §s varying
with time or & smmple traverse 1s conducted.

2.3 Analysis.

231 Orsat nn:\!yzrr,vrcqn!\‘:\!ent.

3. Procedure.

3.1 Grab sampling.

3.1.1 Set up the cquipment s ghown n
Figure 3-1. Piace the probe in the stack 8l a
campling point nnd purge the samplln{f iine,

condenser—To  remove

¥ Trade name.
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FLEXIBLE TUBING

& Rcferences

© 10 ANALYZER Altshuller, A. P., et al. Storage of Gases

I/ :

SQUEEZC BULB

Figure 3-1. Grab-sampling train,

VALVE
AIR-COOLED CONDENSER
PROBE

RATE METER

=
=

FILTER (GLASS WOOL)

L

¥

QUICK DISCONNECT

RIGID CONTAINER” Y

Flgure 3-2, Integrated gas - sampling train,

3.1.2 Draw sample into the analyzer.

3.2 Integreted sampling.

22,1 “Evacuate the flextbie bag. Set up the
caquipment as shown In Figure 3-2 with the
baz Cisoonnected. Pirce the probe in the
stack and purge the sampling tine. Connect
the bag, making sure that all connections
wre tight and thet there are no lcaks.

3.2.2 Sanple at n rate proportional to the
stack £as veloclty.

3.3° Anolysis.

3.3.1 Datermine the €Oz, Oz, and €O con-
coentrations as snon &s possible. Make as many
PRt A8 Are necessary to pive constant read-
tars. If more than 10 passes are necessary,
tepiace the ahrorbing solution, )

332 Yor inteprated sampling. repeat the
falvsts untdl three conwdutive runs vary
no mare than 2 peicent by volume for each
component belng aunlyzed.

4. Ccleulations.

41 Cerboan  dioslde. Average the three
convectitive runs and report resuit to the
tehiest 0.1 peicent CO2,

42 Fxeews wir, Use Lquat:on 3-1 to cal-
€12%0 exeens a'r, And Averaze the runs, He-
Port the resull to the ncasest 0.1 percent
3o, Rir,

oA

; {6000 0500 €O

A Ny - (G O 0t GOy 7100
cquation 3-1

where:
. EA —Percent excess air.

¢ 0,=:Percent - OXygen by volume, dry
bLasis,

5N,z Percent nitrogen by volume, dry
basis.

«,COz-Pcrennt carbon monoxide by vol-
ume, dry basis.

0.264:=Ratio of oxygen to nitrogen in air
by voluine,

43 Dry molecular welght. Use Equation
32 to cslentate dry molecular welzht and
average the runs. Report the resuit to the
nearest tenth,

Ma=0.44(% CO,) +0.32(% O,)
4-0.28(% N,+4-% CO)
Equation 3-23
where: .
MszzDry  molecular  welght, 1b./1b.~
molc.

~.CO,=Fetcent carbon dioxide by voluue,

dry basls,

~0,=Percent oxypgen by volume, dry
basis.

e.N,=Percent nitrogen by volume, dry
bRsis.

0.41:. Molecular welght of enrbon dloxide
civided by 100,

0.7 = Moteculne  welzal  of
daivlctect by 109,

0 25 = Molceular  weight  of
divided by 100.

orypLn

nitrogen

and Vapors in Plastic Bags. Int. J. Air &
Water Pollution. 6:77-81, 1963.

Conner, Willlam D, and J. 5. Nader, Alr
Sampling with Plasi:c Bags. Journal of tho
American Industris© Hygiene Association.
25:291-297, May-Jun- 1961,

. Devorkin, Howarc ot al. Alr Pollution
Source Testing Man. 1. Alr Pollution Con-
trol District. Los A ~eles. November 1963.

MEIHOD 4—DETERMIN TION OF MOISTURE 1IN
BTAC:. GASLS -

1. Principle and app.icability.

1.1 Principie, Moiz-ure s removed from
tho ras stream, condc.ised, Rnd determined
gravimetrically.

1.2 Applcability. Tuls method is appii-
cable for the determi: atlon of moisture i1
stack gas only when § ‘eified by test proce-
dures for determining  ~mpliance with New
Source Performance St. :dards. This niethiod
dot:s not apply when hq yd droplets are pres-
ent in the gas stream.?

Other methods stich o3 drying tubes, wet
bulb-dry bulb techniq .S, and volumetric
condensation technique may be used sub-
ject to the approvad of - e Adiniuistrator.

2. Appuratus.

21 Probe—Stainless ecl or Pyrex’ piass
sufliciently heated to p: vent cotdiensaion
and cquipped with a fil *r W remove par-
ticulate matter.

2.2 lmplugers—Two
each with 39 nd, capacit: or equivalent.

23 lce bath contar 2r-—To condense
molsture inimplinpers.

2.4 Silica gel tube—To protect pump and
dry gus meter.

2.5 Needle valve—To
Tate. .

2.6 Pump-—leak-free, ¢ aphragm type, or
equivelent, to pull gas th sugh train,

27 Dry gas mister—To 1 easure to within
1 percent of the total sam; le volume,

28 Rotameter—To measure & flow range
from 0 to 0.1 c.f.mn. 3

2.9 Balance- Capable of 'neasuring to the
nearest 0.1 g.

210 Barometer—Sullicier.t to
within 0.1 in. Hy.

2.11 Pilot tube—Type S. er eqquivalent, at-
tached to probe so that the sampling Now
rale can be regulated projortional to the
stack pas velocity when velsclty s varving
with time or a sample travers s conducted.

3. Procedure,

31 Place about 5 ml. di tilled water in
each impinger and weigh the impinger and
contents to the nearest 0.1 . Asscrible the
apparatus without the probe . s shown in Fig-
wure 4-1. Leak check by plug: .ng the inlet to
the first iropivger and drawins a vacuun. n-
sure that flow throuph the €rF £a5 meter s
less than 1 percent of the sambpling rate.

3.2 Conncct the probe. a: d sample at a
consiant rate of 0673 ¢ fm. - AL A TAe Pro-
portionnl to the stack gas velclly not to ex-
cred 0,075 of.m. Continue saripiing vat:il the
dry eas meter reglaters 1cu i of until vis H
Lquid droptets are carried o0 ¢ from the first
fmpinzer to the second, Rec. ¢ temperature,
pressure, and dry gas meto: reaching a8 re-
quired b Figure 4-2.

3.3 After eollecting the sonple, welzh the
mpinzess and their contentss again to the
ticarsst 0.1 g

aldget  tmpingers.

cegulate gas flow

read to

1 Trade name.,

217 hiquid droplets are pre ~nt in the pas
stream, pwume the stream to be saturated,
determine the aversae stack [ temperatnro
(Method 1), and use a psyclivometrie chart
to ohinin an epproximation ol the mo.siure
percentage.



4. Calculations.
4.1 Volumne of water collected,

= (}X_"_'_‘y.'_)‘ 1T -
- g
s WY e
0.0474 -é_ (\\ - Y .)
cquation 4-1
where:

Vee=Voltume of water vapor colleeted
(muldnrd conditions), cu. ft.

€ILICA GEL TUBE

/

PROPOSLED RULE MAKING

We=Finnl  welght  of
contents, g.

Vi=Iniukl weight of impingers and
contlents, g.

R=1deal pas corstant, 21.83-1n. Ag—

cu. {i./1b. mole-* R.

T, = Abwlutc temperature at standard
conditions, 530° R.

P, =Pressure al stundard
29.82 In. Hg.

M. = Molccular  weight  of
h./10. mole.

tmpingers  and

conditions,

water, 18

)}/ROT AMETER

VALVE

; MIDGET IAPINGEERS

JCE DATH

e DEY GAS METER

Fipure 4-1, Moisture-sampling hrain.

LOCATION

CONAENTS

TEST

DAIE

OPERATOR

BAROMETRIC PRESSURE

GAS VOLUYE THROUGH
LEVER. (Vm), ROTAMETER STTUIG, |  METER TEMPERATURE,
C1LOCK TIME n? 03, min °f
Figure 4-2 Fleid melsture determtnation.

15713

4.2 Gas volume.

’ T
Vo= Vi ( 'm') ('- .“"") ==
Pnd -

011 vmpﬂ
(17.71 i uﬁ)_’l‘: cyuation 4-2

where!
VuezDry gas volume through mneter &t
standard conditions, cu. ft.
Voo -Dry gas volume measured by meter,
cu. {t.
Pa=: Barometric pressure at the Ary gers
meter, in. Hg.
P, 4= Pressure at  standard
29.92-in. H.
T_N.—_Abs.olu'.b temperature at standard
conditions, 1307 R.
Ta=Absolute temperature at
(*F.4 4C0), "R.
43 Moisture content.
Ve Ve

L ‘:;‘+ Bom=sgy \1;+ (0.023)

conditions,

meter

cquation 4-5

where!

Buou: Proportion by
vapor in the g&s sircam,
slonless.

Veez=Volume of wafer vapor collccted
{standard conditlons), cu, ft.

Vuc=DDry cas volume through meier
(standard conditions), cu. ft.

Bu e~ Approsihmate volumetric proporiion
of water vapor in the gas stream
Jeaving the impingers, 0.025.

yolume of water
ahinen-

5. References.

Alr  Polliution Engineering Manual,
Dantelson, J. A, (ed.). U.S. IDHEW, PHS.
Rational Center for Alr Poltution Control.

Cincinnatl, Ohio. PIIS  Pubttlcation No.
899-A}-40. 1967,

Devorkin, lloward, et al. Alr Poltution
Source Testing Manunl. Air Pollution Cen-
ol Distalct. Lo Angeles, Calf Novemder
3063, .

Methods for Determination of Veloelty,
vohune, Dust snd Lhst contens of Giace.

Western Frecipitation Divizion of Joy xianu-

facturing Co., los Anpeles, Calif. Bu'letin
WP-50. 1068,
MLPIOD 8.~ DETEEMINATION OF PARTICULATE

EMISSIONS FROM STATIONARY SOURCES

Y. Principle and applicability.

11 Prncipte. Particulate matter is with-
drawn Lokineticaliy from- the source and 1ty
weipht 1s detenmnined gravimetricaily siter
remonalef unhicombinesd water.

1.2 Appheabiity, This method is applica-
ble for e duterminauon ¢ partiealaze
emizeions TrOm sIANGNETY SOUTCes only when
specified by the test procedures for deter-
mining cerpliance wih New Source Per-
formance Standards, :

2. Anparetus,

2.1 Sampling train. The design specificas
tions cf the particulare sampling Lain reed
by EPA (Figure 5-1) are described in APTD-
0481, Commerc.al medds of this train n~7e
nvailable.

2.1.1 Norzle-—Stainless stec
shnrp, tapered weading cdue.

2.1.2 Yrobe— Prrex?t finss with a heating
system erpublic ol malntinting i fas termpeni-
ture of 230° 1. at the exii end during
sampling.  When tenyernture O tenrih
fimitntions arce enceuntored, 216 stainiess
pteel, or cquivatent, may be ueed, as approved
by the Admininirator.

(316) with

FIDEEAL REGISIER, VOL. 36, NO. 159-—JULSDAY, ALGUST 17, 1971
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2.13 Pitot tube~—Type S, or equivalent,
attached to probe to monitor slack ga3
yelocity.

2.14 Filter holder—Pyrex’? gless with
heating system capable of malntaining any
tempernture to & maximum of 225° P.

2.15 Impingers—Fowr impingers  oon-
nected In serjes with glass bull jJoint fttings.
The firet. third, and fourth impingers fre of
the Qreenburg-Smith design, modified by re-

HEAYED AREA

NEVERSE-TYPE
PITOT TUBE

ML

PROPOSED RULE MAKING

placing the tip with & 14 -inch ID glnss tube
extending W Y5-inch from the botLown of Lthe
finsk. The sccond impinger is of the Green-
burg-Smith design with the standurd Wp.

2.1.6 Mctering system-——Vacuum  [auge,
jeak-freo pump, thennomeless capable of
measuring temperature to within %* F., dry
gos meter with 2 percent Accurncy, and re-
jated equiptnent, or cquivalent, As required
to maintain an isokinetic sumpling rate and
to delenmine sample volume,

FILTER HOLDER  THERMOMETER  CHECK

VALVE
/

VACUUN

L~ LINE

Loy el
Rl
/‘pl
: \

, /
PITOT MANOMETER

7
DRY TEST METER

MPINGERS

1CE GATH
BY-PASS, VALVE

0

VACUUM
GAUGE
ISAIN VALVE

AIR-TIGHT
PUNP

Figure 5-1. Parliculale-sampling train,

3.1.1 Bsrometer—To mensure atmospherle
pressure o :+0.1 in. Hg,

2.2 Sumple recovery.

232.1 Probe brush—At least as loug a4
probe.

2.2.2 Glass mash battles—Two.

2.23 Glass saumple clorrpe contalners.

2.24 Groduated eylinder---250 .

2.3 Annlysls.

2.3.1 Glass welghing dishes.

2.3.2 Desieeetor,

233 Anslytical balance—To measure o
.01 mz.

234 DBtukers—250 ml.

1 Trede name,

FEDERAL (InISTLE, VOL 26, §10. 155-UIS0AY,

2.3.5 Scparatory funnels--500 mi. and
1,000 md.

2.3.6 Trip balance—300 g. capacity, to
measure to +0.05 .

237 Graduated eylinder--25 ml,

3. Rcagents.

3.1 SBampling

3.1.1 Pilters—Qlass fiber, M3SA 1106 BH,
or equivalent, numbered for identification
and prewelphed,

3.12 Siilca ge!l—1ndieating type, 8 to 15
mesh, dricd nt 175 C. (850* P.) for 2 hours.

3.1.3 Waler—lelonleed, distilled.

3.1.4 Crushed lce,

3.2 SBemple recovery

.3.1 Water—Dclonlzed, distilled.

322 Acctone—TReagent prade.

3.3  Analysls

34.1 Water—Dclonlzed, distilied.

3.3.32 Chloroferm—Rengent grade.

3.3.3 Fthyl ether—ienpent grade.

334 Deoccant—Ditenite,! indicating.

4. Procedure. o

4.1 Sampling.

4.1.1 After sclecling the sampling site and
the minlmum number of sampling points,
determine the stack pressure, lemperature,
moisture, and range of velocity head.

412 Preparation of collection  train.
Weigh to the nearest gram approximately
200 g. of silica gel. Label 8 filter of proper
diameter, desiccate? for at least 24 hours
and weigh to the nearest 0.5 mg. in a room
where the relative humidity 15 less than
50 pereent. Place 100 ml. of water In each of
the first two impingers, leave the third im-
pinger empty, end place approximately 239
€. of preweighed gliica el in the fourth un-
pinger. Save a portion of Lthe water for use
as & binnk i the sample analysis, Set up the
train without the probe as jn Figure 5-1.
Leak check the sampling train at the same-
pling site by plugging the Inlet to the nlter
holder and pulling a 15-in. Hg vacuum. A
Jeakage rate not in excess of 0.02 c.f.m. st &
vacuum of 15-in. Hy is acceptabie. Atiad
the probe and adjust the heater to provide
gas tempernture of about 250° Y. At U
probz outlet. Turn on the filter heating & -
tem. Place erushed fce around the impingerss.
Ad: more {ce dustng the run to keep the tem-

“perasture of the gases leaving the last 1m-

pinger at 70° F. or less.

4.1.3 Particulate train operation. For each
run record the data reguired on the example
sheet shown in Figure $-2. ‘lake readings
ot cach samnpling point at least every b min-
utes and when significent changzes In SURCK
conditions necessitato  additionsl  adjust-
mends in flow rate. To Leztn sampling, po-
sitlon the nozzle at the first Wwaverse pont
with the tip pointing directly into the gas
stream. Binmediately start the puntp and ad-
just the flow to iwokinetic conditions. Main-
taln fsokinetic sampling throushout the
snipling perlod. Nomographs nre nvalinhle
which cid in the rapid adjustment of the
sampting rate without other eomputlatiens.
AT 0576 detalls the procedure for using
thesa nontographs, Twn off the pinn at the
oonclu~ton of each 1un and record the finel
readings. Remove the probe and noziie fromn
the stack and heanile tn necordance with the
sample recovery process deseribed in section
4.2,

» Dry using Drierite ' at 70°:4.10° P,

AUGHST VY, Vs
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AMBIENT YOPERATURE et
BAROETRIC PRESSURE e
ASSUMED MOISTURE, %,

HEATLR POX SETHING '
PRO3E LENGTIL, in.

NOZZLE DIAMETER, in. .
PROBE HEATER SETTING

. LEYIR "”6
C FACTOR SCHEMATIC OF STACK CKOSS SECTION
] PRESSURE
DIFFERENTIAL
Across GAS SASPLE YEWPERATURE
Oririct AT DRY GAS ILTER
SAWPLING | STATIC STACK VELOCHTY LETER GAS SAWLE SAUPLE FOX | IUPIKGER
TRAVERSE POINT TIE PRESSURE | TLUPLRATURT | HEAD {aH. VOI ULE INLLT OUILLT | 1guPERATURE, [ TENPERATURE,
NULIBLR fo}, min, | {Pg), in. Ha. {1g). °F {aPsh, in. Hy0 v, 13 ttm;, ) °F tTm o) O F of LT3

TOVAL

Avi.

Avg,.

AVERAGE

Avg,

42 Sample recovery, Exercise cnre fn mov-
fng the coilection train from the test site 10
the sample recovery area Lo minimise the loss
of collecietl sample or the gain of extrancous
particulate matter. Set asitde portions ol the
water and acctone used in the sumple recov-
ery #s Lianks for analvsis. Pince the samples
111 containers as follovs:

Container No. 1. Remove the filter from {ts
holder, place I this container, atd »tal.

Contniner No. 2. Flace loose parliculate
matter and aceione washings from all sam-
ple-exposed surfaces prior Lo the filter in this
container and scal, Use a razor blade, Lrush.
or rubber policeman to Juosen adhering par-
ticles.

Container No. 3. Measure the volume of
wrter from the firet three dmpingers and
pince the water in this container. Piace wuter

Figure 5-2. Pailiculate fie1d data,

rinsings of all sample-exposed surfuces be-
wween the filter rnd fourth implnger In this
container prior to sealing.

Contatner No. 4. Transfer the silica gel
froin the fourth trapinger to the oviginal
container and seal. Use rubber pollceman
as an ald in removing siica gel from ihe
impinger,

Contalner Ko, b, Thorouphly rinse Ayl sam-
ple-exposed sutfaces between the filter and
fourlh impinger with secetone, place the
washings in this container, and seal.

43 Analysis. Record the data requirec on
the exampic sheet shown in Pigure 5-3.
Jlandic each sample container as follows:

Container 170, 1. Transfer the filter and any
Joose particulate matter Jrom the sanple
container to a tared glass weighing dishi, G-

vent A LI BTN B o vurenp Yy  ABIONAT

sicate, and dry to & constant welght. Report
restuilts to the nearest 0.5 mg.

Contatner No, 2. Transfer the acetone
washings to a tared beaker and eviporate to
dryness st ambient temperature and pres-
sure. NDexdicate and dry to s constant weight.
Report results to the nearest 0.5 mg.

Container No. 3. Fxtract organic particuiate
from the tmpinger solulion with three 25 mi
portiens of chloroforin. Compicte the ex-
traction with three 25 ml. portions of ethvi
ether. Combine the ether and chloreform ex-
tracts, transfer to a tared beaker and evapo-
rate at 70° F. unti! no solvent remains. Dus-
sicate. dry to a counstant weight, and report
tive results to the nearest 0.5 mg.

Container No. 4. Welgh the gpent silicd
et and report to the nearest gram

171071



Ao prmemEy v b,

LR g

Y . © T R e ] TR P, 2ot ] £og—e TR

»

e

[——

15716

PROPOSED RULE MAKING .

PLAN where:
LANT Vi, 4:= Volume of gas samplic through the
DATE dry gas meter (rtandard condi-
tlons), cu, ft.
RUN NO. Ve = Volune of gus ample through the
. . dry gas meler poeter conditionsy,
cu. ft,
T = Absolute temperature ki standara
old
- conditions, 530 * .
: e z- Average dry gas meter temperature,
‘R.
e - - P, - Barometric pressurc pt the orifice
WEIGHT OF PARTICULATL COLLECTED, ror meter, 1. Hg.
' mg AH:-Yressure  drop  RCross the orifice
Y 1
C(:\E\J‘ﬂté“ meter, in H.O.
e , - $3.6 == Speeihc pravity of mercury.
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN P, .= Alsolute pressure nt standard con-
| — ] ditions, 29.92 in. Yg.
1 6.13 Vohnne of \Water vapor,
2 Y =\ ﬁ"}”. .n.'r_"'.‘) -
3a* "otdd b ;\lnl() Pt
Bbte (o.o-r,'-x o '-'-')\'.
ml. ¢
b cquation 3-2
i
TOTAL ‘</ where:
— v.,“.—_\'(-mmc of water vapor in the gas

*3a .- ORGANIC EXTRACT FRACTION.
*03h - RESIDUAL WATER FRACTION.

sumple (standuard conditions), cu.
1t.

Vi, = Total volume of liquid collected In
gmpingers and sihed ge) {sce Fig-
ure 5-3),inl,

ru,_u:D(-nsity of water, 1 g mb.

2 0. Molecular W cisht of water, 1810, b,
mole.
R = Ydeal gas conslant, 2183 In Yig-cu.

VOLUME OF LIQUID 11./1b. mole-" R.

YIATER COLLECTED T, ¢ Asolule temperature ht standard
e conditions, 5307 I,
P“‘,-.—.Ahso)utc pressure al standard con-
IMPINGER SILICA GEL ditions, 29.92 in. Mg.
VOLUME, WEIGHT, 6.14 7Total gas vohwne.
ml q r ;
- - \nuI:v“‘-u'! Vo
: . equation 5-3
FINAL where:
V., 22 Tutal volume of gas sample (stand-
INTIAL seret ard conditions), cu, ft.
Vi, , 7= Votume of pas through dry ¢as
LIQUID COLLECTLD . ‘ meter (standard conditions), cu.
1.
TOTAL VOLULSE COLLECTED. g" ml Ve, - Volume of water ¥apor In the gas
. sample (=tandard condlitions}, e\
] C10L [ X BT L
SCONVERT VEIGHT OF LATER 1O VOLUME BY DIVIDING TOTALYE IGHT f

€.1.56 ‘rolal particulate welght, Determine

INCREASE BY DENSITY OF WATER. 11 g/mi):

the totn! particulate cateh from the sum of
the weighis on the analysis daia sheet (Fig-

INCREASE. 8 _ - . ure 5-3).
{1 9/n) = VOLUKE WATER. ™, 6.1.6 Concentration.

Flgure 5-3. Analylical data,

Contalner Ko. 5. Transfer the acctone
washings to & tared beaker and cveporate to
drynes AL nmblent temperature and pres-
e, Desteente, dry tha cona ant voight, and
report the jvsulls 1o Ahe nearest 05 nyp.

5. Celibralion.

Ui srandard methods hnd cuipuneht /p-
yroved by the Administrater o cithrate
e orifice metern, priot wabe, Ary phas meter,
and ot eater,

6. Culenlalions,

Gl Saunpie conccttrazion nuethiod.
¢ lry fuvi et temernture.
e datn shet (Figure 9 -2).

612 Doy pef velane Cerrecl tive mample

2
Vietal

cyuation 5-4

€/ = (0.01 a4

gr.
: mg.
volume measured by the dry gas mcter to
standard conditions (10° F.. 2092 in. Hp) by
using Equation 5-1. where:
e’y = Concentration of particulate mintter
n stack pas (Sampie Concentras

Al
T Puaet VA6 tion Method), gr.’s.cf.
\',,."d:--\'m -;lf'f') .- l,—----'""- M. Total amount of particulate mats
- s ter collected, mg.

All V.10 Total volume of gas sampic (etand-

»
. g . ) u.-+”_‘; ard conaittons), cu. ft.
() 7.71 in. “g)(\ wI\ 7 Yod ¢.2 Natuofaren method.
. .21 Sinck pas velocity. CeAleet the neces-

. i r
cquadion & 1 Ly dats an detuiled 1y Method 2. Correct the

P LT L. T AL Y V7, Vo1
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2341 Pipeites—- Tiansfer type, S ml. and
10 ml. glzes (0.0 ml divirtons) end 25 mi
si7v (0.2 . divistons).

23.2 Vohunetrle fNasks—50 ml.,
and 1,000 il

233 Nurcttes—S5 ml and 50l

234 Frienmeyer fiask—125ml

3. Recgonts,

a1 Sammphng.

KO Water— Detontzed, distilled.

9.132 Ysopropanol, 8O pcrcvnt——:»lix a0 ml.
of tsopropanol with 20l of dislled waler,

2.1.3 MHydropen peroxide, 3 perecent—dtiute
101 ml. of 30 prrcent hyéropen peroxide with
£00 ). of distilled watar. Prejare fresh daily,

3.2 &Sauple recovery.

a9.1 Water-—Deionized, distilled,

322 lsopropanol, €0 pereent.

3.3 Aneiysis.

931 Waler—Deionized, distilled.

333 Jsopropuncl

3443 ‘Thorln Indicator—1-{o-arsonophiens
ylazo) -2-naphthol-3, ¢-disulfenie acld, diso-
cham ralt (or cquivalent). Dissolve 0.20 g.
i 109 ml. distilied water,

5.34 Marlum  perchlorate  (0.0IN)—Dis-
golve 185 g of  barium  perchlorate
{Ba{C10,),-3H.0] in 200 ml. di=tilled vater
snd ihtie 10 1 Jiter with fsopropanol. Sand-
ardize vith sulfuric sckd,

3235 sulfuric eeid siandard (0.01N)-—
Yurchase or standgardize gpalnst o primasy
riandard o £ 0.0002N,

4. Proccdure,

4.1 Bamplng.

4.1.1 Preparation of ¢rtleetfon traln, Pour
315 1l of &0 poreent Isupacpancl fato tho
midget bubhierand 15 ml ¢l 3 cent hydro-
gen peroside 10 cach of the sl two n.".ﬂ:(:
mydnpers. Leave the finai nudiret flpiaer
cry. Awembie the train ns thown in Fignie
¥ check the sampites train wt the
[ osite by planging the paobe inlet and
paittrg 1 lu-ing Mo vacwnn, A deskage Tate
1oy I excess of 1 opereent of the sumpime
: teleiue Lhe probe
1Mug ehd turn ol the pumep. liace
crushed gee wrcand the apie cts Addanoie
S:‘c dnmng the nun W woep ihe temperaiue
f the pores Towving the leot dmpinger at
G0 ooz les,

412 Saple colleciing, Adjrat the som-
pie Lo ra rriona! 16 the etacis is
velecity, e seadines oy oot every 5 nuh-
vics and ignifnany s Inosiark
oonditintg neer ciate eddiene! adje i
ments I Lo rote, To b o oesmnling e
Lo the pesxie vith the L panning g Uy
1:::10 the trocmyandd st v g, Come
o promaric cLthe zun, A tile
caneduden ©f cadth ruy, L ol the piinp
Eng 100 the final readinss, Remane 1he
j-rohe £; the siazk ar d Creantect (U fiom
the tralt, Dratn the dce 1ot meal parge the
remadning part of the train by th.\\-'in:;'r'w.'m
rallent ir throuph the rymiom for 15 min-
s,

4.2 Sangle recovery. Noeasnnect the -
yrupers after the purping pevicd. Daniad
the enients of the 1o 4 Yubbler, Pour
the contens of the mi Liujineers nto
Bopeletbalone sh'pnaent witle, imne tihe
trrce wne NIRRT P B RV S T LY S Y

100 ml,,

FLOTKAL TECASITS, VOL a6, 1O, 159 --TREsnAY, AUGUN
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tubes with distilled water and ndd these
wirLhings to the same storafe container,

43 Sample analynls, Transfer tho con-
tents of the atorage eontalner to A La-mi,
volumetric flack, Indute to the mnrk with
delonized, distilied water. Pipetie o 10 ml
aliguot of this solution to u 125-1:d. erien-
mycr flask, Add 40 ml. ol tsopropanol and 2
to 4 drops of thorn indleator. Titrate o u
pink endpoint using 0.01N barium perchlo-
rate. Run o blank -with each geries of
samples, .

5. Calibratlion.

5.1 Use standard methods and cguipment
approved by the Administrator to caitbrate
the osifice meter, pitor tube, dry gas meler,
and probc heater,

52 Standardize the sutfuric acld with po-
tassium nacid phihalate rs a primary stand-
ard. Stanhdardize the barivm perchiorate
with 25 ml. of standamd culfuzie ncid con-
taining 100 nil. of ksopropanol.

6. Calculations.

6.1 Dry pas volume. Correel the sample
volunic measured by the dry gas metcr to
standard conditlons (70° F. and 20.82 jn.
HE) by using Equation 6-1.

ks .\’ 'ru Pl.n
Veur= ¥ (52) () -
ey RO Yelhse
(17‘., bor »“-t\) 2oyt

where:

Vi, o =2 Velume of gas tample throuph the
dry goe mcter (standard condi-
tlons}), cu. It )

V. = Volume of pag Fample throveh the
My gus nicter (mes er concdlitons),
cu.ft.
T, =Absclute tempernture at etandord
S eonditions, L300 R,
Twz Aversge ¢ry pas meter tempsatuic,
‘N

equation 6-1

r,,,=Rarometric pressure nt the orifice
meter, in Mg,

Aholute precsure 6l standerd cone
ditinns, 29.92 In, Y.

€2 Sulfur ¢leside concentration.

Croy ™

)

(7,4)',‘/.10-5 Mt
g-ml

equation 6-2

wlhiere:

cen, iz Guuneentintlon  of salfur  (i-
T ovide at standard concitions,

dry busis, Jo. A I
7.05 10 FeConveislon f.eler jncinding,
the nuinber of gruey por {r.an
caufvatent of suifur  dioxide
(a2 p.o-edl). 4936 fo o, 6hd

1,030 ml./), 3L el eeml

V= Volune of baruil preellemaes
titrent used for tha caruple, nl
V= Vohume of Larinm perenbonte
dttent wed for vhe Liankomb
NoRonurhity of hanun perciilo-

rale titiang, poogul

- using

Veere=Totn} solution volume of gulfur
dioxide, 10l
V.=:Volume of
titrated, ml.
Vo, gz Volume of gas sample throuph
tho dry pas meter (sandard
conditjons), sce Equation 6-1,

cu. ft.

samplo  auguot

‘t. References.

Atmeepheric Fmlssions from Sulfuric Acid
Manufacturing Fiocesses. US. DHEW, PUS,
Pivision of Atr Pollution. Public Mealth Serve
fee Publication No. 400-AP-13. Cincinnati,
Ohio, 1963,

Corhett., P. P, The Determination ‘©f 8O,
and SO, M Flue Gases, Journal of the In-
stitute of Fuel, 24:237-243. 1961

Aatty, 1 F.oand XK. Dichl, Measuring
Flue-Gas SO, and $0,. Power 101:94-97.
Neaveinber 1057,

Patton, W. F. and 3. A, Prink, Jr. New
Equipment and Yechnigues for Sampling

hetaleal Process (Gases. Paper presented At
e 551 Annual Meoting of APCA. Cineage,
131, May 20-24, 1062, -

METHOD q—DUTERMINATION or NITRC
OXIDE EMISCIONS FRON LTAVIONARY SOUK

3. Principle and anpliccdbility.

1.1 Principle. A grab sample §5 cotlects
in Rn cvacuated fiask containing n dilu .
sulfuric scid-hydrepen peroxide aboorbing
solution, aud the nitrogen oxides, exeept 1a-
trous oxide, are me.sund cotorimetrically
the phcnoldl:.mfonlc acid  (V'IS)
procoure.

1.2 applieability. This niethod Is rppll
bie for the measurement of nitregon Ox:
from slalionary gcurces only when epecihied
by the test procedures for detesmining ctme-
pitance  with  Rew source  Performnce
Standards,

2. Appurclus,

21 Samuling. See Figure T-1.

231 Yrobe--Pyrext giass, heated. with
Liter Lo ranove partlenlate matter. Heating
fs unpeccLsary if the prote yemalng dry dur-
ing the punsErn pelicd.

2.10 Colleenion fink—Two litter, ryrex?
yound bottom with short neck and 24 40
standird aper opening. protecied  against
fmplasion or breakage.

2.1.5 Fiangk valve—-TU-Lore stopcock con-
poeted o a 01,40 standard taper jeint

2.1.4 ‘laaueraduare v re-—1hal-type ther-
momcicr, of equivalent, capalie of mensur-
ing 2° F. Intervals from 23° 10 125 ¥, :

2156 Vacuwm Mne—Tubing eapable of
withstanding o vacuum of 3-in. o abecinte
pressure, with e econncction and T-bore
Ltapcoch. oF Cjuivalent,

216 I'vessuie pauge--U-tube  niincm-
eter, 46 inches, with 0.1 Inch divisions, or
cqritvaiint. .

21.1 Pump—Capabic of produzing & vac-
uuny of 3-in, Mg ablut: prewsure,

2186 Squecte bhulb--One way.

2.2 Sampie RxoVery.
REUR

Fipette or dropper.
Cilans sloriype contaners—Cuthbioncd

yTrade Lame.

V7, 16T
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APPENDIX E
LABORATORY REPORT

BACK HALF IMPINGER WATER RESIDUE PHASE

ANALYSIS BY WET CHEMISTRY

Plant General Battery Corporation, Reading, Pa.

Date December 16, 1971

Run _3
Organic, Inorganic, Total,
mg mg mg
Split Residue Mass Before Analysis 15.5 101.4 116.9
Constitutent Mass per Split Residue
SO3 0.4 0.8 1,2
s0, 7 1.07 62.1 63.17
Total Sample Residue Mass 31,0 202.8 233,8
Constituent Mass per Total Residue
§04 0.8 1.6 2.4
SO 2.14 124,2 126.34

4
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BACK HALF IMPINGER WATER LIQUID PHASE
ANALYSIS BY WET CHEMISTRY

Plant General Battery Corporation, Reading, Pa.

Date December 15, 1971
Run No. 1

Total Sample Volume 500 ml
Split Sample Volume 250 ml
Analyzed
mg per mg per
Constitutent Hg /ml Split Sample Volume Total Sample Volume
Total Acid 12 3.0 6.0
S03~ ' 300 75.0 150.0
SOA= 50 12.5 25,0
Ccl- 2 0.5 1.0
nu, 6 1.5 3.0
NO, -- ——- ——-
pH(2) 2.2 2.2 2.2

(a) Value is pH units.



BACK HALF IMPINGER WATER LIQUID PHASE
ANALYSIS BY WET CHEMISTRY

Plant General Battery, Reading, Pa.

Date December 16, 1972

Run No. _3
Total Sample Volume - 409 ml
Split Sample Volume -~ 205 ml
Analyzed
‘ mg mg
Constituent vg/ml Split Sample Volume Total S: 1ple Volume
805~ 49.6 10.17 2 .4
$0,~ 16.5 3.4 t.8
Cc1™ 3.4 0.7 1.4
+ ’
NH4 71.7 14.7 29 4
NO4 43.9 <9 < 20
pr(a) 2.9 2.9 2.

{(a) Value is pH units.
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BACK HALF IMPINGER WATER RESIDUE PHASE
h ANALYSIS BY WET CHEMISTRY

Plant General Battery Corporation, Reading, Pa,

Date December 15, 1971
Run No, 1

Organic, Inorganic, Total,
mg mg mg

Split Residue Mass Before Analysis 18.6 76.1 94,7
Constituent Mass per Split Residue

SO3 < 0.3 < 0,3 < 0.6

SO4 0.6 12.5 13,1

Total Sample Residue Mass 37.2 152.2 189.4
Constituent Mass per Total Residue

SO3 0.6 0.6 1.2

50, 1.2 26.0 27.2
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LABORATORY REPORT

OPTICAL EMISSION SPECTROSCOPY TRACE METALS
(ug element per total sample)

Total Sample Volume, Run 1 - 500

Run 3 - 409
Split Sample Volume Analyzed, Run 1 - 250
Run 3 - 205

- Impinger Water

Element Run 1 Run 3
ng(®) < 0.5 < 0.2
Be < 0.5 < 0.2
cd < 25, < 20,
As < 25, < 20.
\Y < 5. < 2,
Mn < 1.5 < 2,
Ni < 15. < 2.
Sb < 25, < 10,
Cr < 15, < 2,
Zn < 50, < 20,
Cu 2.5 2.
Pb o 25. < 10,
se (P) - -— --
B 5. 6.
g(b) - —-
Li < 50. < 20.
Ag - 0.5 < 0.2
Sn 25. 20.
Fe 50, 8.
Sr < 15. < 10.
Na < 50, < 20.
K 150. ' < 20.
Ca 150. 40,
Si 50. 40.
Mg 25. 4,
Co < 15. --
Ba < 5. < 2,
Al 15. < 6.

Total Mass, Hg 189,400 233,800

(a) Sample dried and ignited at 450 C prioxr to analysis;
Hg values are mot considered significant.

(b) Not detectable by OES, absorption.

- EIN .o L I SO R S



Plant GCeneral Battery Corporation, Reading, Pa.

E-7
TABORATORY REPORT

Date December 15 and 16, 1971

OPTICAL EMISSION SPECTROSCOPY TRACE METAL

(ug of element per total sample)

Probe Residue Filter

Element Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Blank
Hg(a) - - - - - - < 1.
Be <1. < 1. < 1. < 1. < 1. < 1. < 1.
Cd < 10. < 10. < 10. < 20. < 20, < 20, < 20.
As < 20, < 20. < 20, < 40, < 40, < 40, < 40.
v <1, < 1. <1. < 1. <1. <1 < 1.
Mn 10. 10. 20, 2. 2. 2, 2,
Ni 150. 100. 300. < 20. < 20. < 20, < 20.
Sb < 10. < 10, < 10, . < 20, < 20, < 20. < 20.
Cr 100, 200. 500. < 20. . < 20. < 20, < 20.
Zn 100, < 100. 100. < 200. < 200. < 200. < 200,
Cu 20. 5. 10. 2, 2. 2. 2,
pb(P) - . I . . . .
Se(c) - - ” - - - -- -
B 5. 1. 10. 0. 0. 0. 4,000,
F(C) ——— . - _— - e _—
Li(d) -——- — _— - - - -
Ag 3. <1, 3. < 2. 2, 2, <2,
Sn 100. 100. 150. 40. 40. 40. 40.
Fe 500. 500. 1,000. 0. 0. 0. 100,
Sr 2, <1. 3. 6. 6. 15. 5.
Na 300. 200. 300. 2,000. 6,000. 10,000. 2,000.
K < 500, < 500, < 500. 9,000. 0. 0. 1,000.
Ca 10,000. 2,000, 8,000, 0. 2,000. 10,000. 10,000,
Si 50. 50. 50. Major Ma jor Major Ma jor
Mg 150. 100. 300. O. 0. 1,000, 4,000,
Ba 50, 20. 50. 0. 0. 100, 100.
Al 30. 30. 4,000, 0. 0. 0. 4,000.

lﬁiiém, g 37,000("’) 17,100 72,2008 8,800 6,000 9,800

(a) Not determined. -

(b) Pb determined by Atomic Absorption.

(¢) Not determined by this technique.

(d) Not determined - added buffer element.

(e} Acetone

NOTE: Symbol < i

blank subtracted.

ndicates minimal detection limitse



Plant Ceneral Battery Corporation, Reading, Pa.

EXAMPLE LEAD DETERMINATION
FILTER, RUN 3

A - Initial Extract Volume per Split,

Filter Sample, ml b3

B - Aliquot, ml 1.0

C - Dilution Factor 10

‘D - Absbrption, Percent 30

E - Absorbance from Atomic Absorbance 0.1549
Tables, Based on Percent Absorption

F - Lead, Hg/ml of Diluted Aliquot (2) 10

G - Lead, Mg/Split Filter-Sample 450

H - lead, Wg/Total Filter A 900

Example Computation

CxAxTF=¢G

10 x 4.5 x 10 = 450
2 xG=H

2 x 450 = 900

(a) Determined from calibration curve; based on 0,1549 absorbance.
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FILTER ANALYSIS FLOW DIAGRAM

3-in. diam
Filter

'

I/2 Filter

Low Temperature Ash

l |

Continuous Acid Reflux f=

8ml 19% HCL
32ml 40% HNO3

\

1.0 End Volume 5.0 ml ‘ 1.0
aliquot aliquot
Lead by Trace Metals

Atomic Absorption

by
Optical Emission Spectroscopy
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CHEMICAL METHODS USED TO ANALYZE EPA RESIDUES

Discussion of Methods

The methods used for the chemical analysis of residues were
chosen because they represent reliable procedures used almost routinely
in our laboratory. Because of this no preliminary testing nor experimen-
tation were required before the analytical work was begun and results
could be obtained in the short time allowed. No claim is made that
these methods represent the best analytical scheme for this work if
measurements of less than 1 milligram is necessary. However, it is
capable of determining the occasional high sulfate found in some samples
without repeating the determination as would be necessary when using

some methods,

Preparation of EPA Residue Samples

(1) Obtain "water-soluble extract" by extracting
residue in beaker with warm water. Adjust
volume to 50 ml in a volumetric flask. Re-
maining materials are 'water insoluble" re-
sidues.

(2) Obtain "acetone-soluble extract'" by extracting
“yater insoluble" residue in beaker with acetone.
Remaining materials are 'acetone insoluble" re-
sidues. Police beaker thoroughly, making sure
that all material is removed, even though insoluble.
Adjust volume to 50 ml in a volumetric flask.

(3) Transfer 10 ml of the "water-soluble extract' to
crucible for OES. Add 10 ml of the corresponding
Nacetone-soluble extract' to the 10 ml of 'water-
soluble extract", being sure to shake the flask
well before sampling to assure a representative
portion of suspended matter is included. Dry
combined extracts and proceed with OES.

(4) Remove 25 ml of the remainder of the acetone-soluble
extract", filter on Millipore filter, if necessary,
and transfer to tared aluminum dish. Dry down at
~100 C. Reweigh vessel and record weight as
"acetone-soluble". Multiply result by 2 to convert
to original sample.

BATTELLE — COLUMBUS



(5) Proceed with chemical analysis of the ‘''water-
soluble extract" as follows:
40 ml water extract
4 3 ¥ —3
10 m1l for 10 ml for 10 ml for 10 ml for
pH and SO, cl- NH4+ ' total nitrogen

(Devarda's method)(a)

(a) NOé' will be calculated from the difference between

total nitrogen and NHA*

Note: "Dry pipetting" (no rinsing of pipette) must be

(6)

)

practiced to conserve sample.

"Water Insoluble Residue'" may be obtained in the
following manner, if needed. Wash the remaining
15 ml of acetone-soluble extract imto the same
dish used in Step (4). Dry down at ~100 C. Re-
weigh and record weight as "yater insoluble, acetone
soluble". Multiply by 5/4 to convert to original
sample. (If a filtration step was included in
Step (&) weigh the filter pad, air dry after fil-
tration is complete,‘reweigh to obtain weight of
retained residue, and add to “water insoluble,
acetone soluble" total before multiplying 5/4).

Wash the suspended matter remaining in the 50 ml
volumetric flask after acetone extraction into a
tared aluminum dish. Dry down at ~100 C. Reweigh
and record weight as ",ater insoluble, acetone in-
soluble". Total 'water snsoluble’ may be obtained
by adding 'water jnsoluble, acetone insoluble' and
“sater insoluble, acetone insoluble results.

Preparation of EPA Filter Samples

Filters may be prepared for chemical analysis as follows:

(1)

(2)

Remove 1/2 of the filter and carefully cut it up
into small pieces. Place the pieces in a 50-ml
beaker, add 10 ml of deionized water, and stir
with a clean glass stirring rod. Allow to stand
an hour, stirring occasionally.

Measure the pH of the solution using the small

electrode assembly.

BATTELLE — coLumMmBUS



(3)

(4)

(5)

Filter the slurry into a 50 ml volumetric flask,
Wash the retained filter material with small
increments of deionized water until the 50 ml
volume is reached.

Stop the volumetric flask, mix well, and pro-
ceed with the chemical determinations as de-
scribed for the residue samples.

Multiply all results by 4 to obtain the amounts

of S0, ci, NHA’ and NO3 on the entire filter
circle.

Analysis for Sulfate (SO, y (a)

(The 10 ml of water-soluble portion of the residue has been trans-

ferred to a 50-ml volumetric flask, diluted to the mark and mixed).

(a)

(1)

(2)

(3)

4)

(5)

(6)

(7

Add & ml of 1:1 HCl to the solution, heat to a boil,
and continue boiling for about 5 minutes.

Cool slightly and transfer to a 250-ml1 beaker, rinsing
out the 50-ml beaker well with deionized water.

Heat to near boiling temperatue, add 10 ml of 10 per-
cent BaCly solution, stir well, and digest at near
boiling temperature for an hour.

Remove from the hot-plate and cool to room temperature.
Allow the solution to stand at room temperature at
least 2 hours - preferably overnight.

Filter off the precipitated BaSQ, through a tight
filter paper (Whatman No. 42 or equivalent). Wash
the paper and precipitate with hot deionized water
until the washings are free of chloride.

Place the paper and precipitate in a crucible, dry
under a gas hot-plate, and then heat in a muffle
furnace for at least an hour at a temperature of
900 C.

Remove the crucibles from the muffle furnace, cool
in a desiccator, and weigh as BaS0,. Calculate SO4
by multiplying by the factor 0.4116., Multiply this
result by 5 to get total amount of 50, in the residue,

For residue analysis, this determination is made on the
10 ml aliquot used for pH measurement; Step (5)-Preparation
of EPA Residue Samples.

For filter analysis, 10 ml of the 50 ml volume, Step (3)-
Preparation of EPA Filter Samples, is used for this determination.
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APPENDIX F

TEST LOG
December 13, 1971 Arrive on test site.
December 14, 1971 Set up test equipment, make

preliminary surverys, S0z ~ Run 1,

December 15, 1971 Scrubber inoperative on arrival
at plant. Onstream at about
10:00 a.m., Particulate-Run 1,
SO,-Runs 2 and 3, Orsat-Run 1.

December 16, 1971 Particulate-Runs 2 and 3, Orsat-Runs
2 and 3, SO,-Runs 4 and 5.

December 17, 1971 Prepare to sample reverberatory fur-
nace effluent. However, it appears
furnace will not be onstream today.
Pack equipment and leave test site.
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(2)

(3)

(%)

APPENDIX G

RELATED REPORTS

RESEARCH REPORT ON SECONDARY LEAD PLANT STACK EMISSION SAMPLING
AT N. L. INDUSTRIES PLANT, BEECH GROVE, INDIANA

RESEARCH REPORT ON SECONDARY LEAD PLANT STACK EMISSION SAMPLING
AT N.L. INDUSTRIES PLANT, McCOOK, ILLINOIS

RESEARCH REPORT ON SECONDARY LEAD PIANT STACK EMISSION SAMPLING
AT QUEMETCO LEAD COMPANY, INDUSTRY, CALIFORNIA

RESEARCH REPORT ON SECONDARY LEAD PIANT STACK EMISSION SAMPLING
AT REVERE SMELTING AND REFINING PLANT, NEWARK, NEW JERSEY
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APPENDIX H

PROJECT PARTICIPANTS AND TITLES

Technical Supervision

Richard B. Engdahl, Senior Project
Leader

Field Team
Paul R. Webb, Senior Technologist {Team Leader)

Herbert E. Carltom, P.E., Research
Chemical Engineer

Bernard E. Campbell, Physicist
William C. Baytos, Scientist

Harold Hess, Technician

Administrative Support

Richard E. Barrett, Senior Mechanical
Engineer

John M. Allen, Division Chief

Irene Whitener, Secretary
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APPENDIX I

OPERATIONAL SCHEDULE

BLAST FURNACE CHARGING FORMULA

Furnace 1

Scoop

1 -~ 500

- 200

- 300

- 150

- 3

2 - 1500

3 - 1500

4 - 1500

5 - 1500
ReEeat

1b coke

1b Fe

1b rerun slag

1b limestone
plastic batteries

1b battery plates

1b battery plates

1b battery plates

1b battery plates

Furnace 2

Start to 3:00 p.m,

Scoop
1

Repeat

180
400
200
120
160
100

5.

60

1500
100

3:00

1b
1b
1b
1b

coke

reverb slag
iron

1b antimony ore
1b limestone
plastic batteries
1b rerun slag

1b battery plates
1b flue dust

p.m. to Finish

o
1

Repeat

1500
5
100

190
1000
80
100
120

1b battery plates
plastic batteries
1b flue dust

1b
1b
1b
1b
1b

coke

dross
limestone
rerun slag
iron

(12/16/71)

high antimony dross



APPENDIX J

COMPIETE OPERATIONAL RESULTS

i



APPENDIX J

‘wd gg:G - 6g:T - dwil ()
‘wd gg:g - 0z:igl - dwil (4)
Suitdwes o3e[noTided yiIm A130eX2 yd3jew JOU S20p BUT] (®)

ay/ql

(2)005¢€ 062¢ 008€ (q)00S€ 0096 009% ‘@381 UOTIONpOId PEI]
0009 0009 0009 0009 0009 0009 8e1s
(2)008%1 00191 000€2 (q)0%181 00182 09€L2 peal

q] "pedde]l sTelasiel
009 006 0001 0 0 0 3Isnp anlJ
008¢ 009¢ 000% 0 0 0 ssoxp AuowTjuy
0z¢ oyl 0091 0 0 0 910 Auowtluy
0%y 006 0001 0SY 0<L 0SL auo3sawIq
00% 0081 0002 0 0 0 8els qioady
0zZy 0%s 009 006 0061 0061 3e1s unasay
009 0801 0021 009 0001 0001 uoal
0¢6 0291 0002 0061 0062 00S¢ 20D
0006 00S¢€1 00061 00061 000%2 006S1¢ soje]d £as3aeq
0 0 0 0 008¢ 0 peel deadg

ql ‘pe3 sielaeiel

A A A 1 1 1 *ON 9orBUAN]

ud Qg:g wd 0z:zl ud og:¢g wd ¢h:g ud 0z:21 wd og:¢ awll pui

wd 00:Z we Oyl we Q€6 wd 0p:2 we Oyl we 0£:6 nmvaHH jaels

€ rA 1 € rA 1 ‘oN uny

SIINSAY TVNOILVYAdO ILTIdWOD



OPERATIONAL NOTES

Plant General Battery Corporation

Furnace 1 is being used to make a 3 percent antimony lead.

charging cycle is

Date

7:

30

9:30
9:45

10:
10:
10:
:49
155
10:
11:
11:

10
10

24
30
40

55
15
42

am

am

am

‘am

am

am

am

am

am

am

Scoop 1 500 1b coke
200 1b scrap iron
300 1b rerun slag
150 1b limestone

3 plastic batteries
Scoop 2 1500 1b battery plates
Scoop 3 1500 1b battery plates
Scoop 4 . 1500 1b battery plates
Scoop 5 -*1500 1b battery plates

Slag tap not weighed, about 2000 1b.

Observations
12/15/71
am Furance tapped into kettle &

6,850 1b lead in kettle - 69 in. reading
Exhaust temperature 430 F
Blast flow reading, 6 oz.

58 in. reading - 20,510 1b lead in kettle
Load B-plates

Load coke

Tap slag

Load B-plates

Load B-plates

Load slag and coke

Load slag and coke

Load B-plates

Load B-plates

The
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Observations

12/15/71 (Cont'd)

11

11:
12:
12:
12:
:55
:10
222
:30

+30
+ 30

:30
:00
:10
120
:30

[
N

W W W W N N e e

12/16/71

oy
o

O WO W0 WO 00 0 00 0 0 0 NN

+42

45
05
35
45

:20
:40

am
am
pm
pm
pm
pm
pm
pm
pm

to
pm

pm
pm
pm
pm
pm

am
am
am
am
am
am
am
am
am
am
am
am

am

Load B-plates

Load B-plates

Load coke and slag
Load B plates

Tap slag

Load B-plates

Load B-plates

Load coke and slag

Load B-plates
Furnace not observed

Lead levels, 45.5 in. = 42,850 1b
Load B-plates
Load B-plates
Load B-plates

Load B-plates ~*

Lead level, 43 in. = 47,870 1b

Lead rate, 27,360 1b in 6 hr or 4,600 1b/hr

B-plate loaded, 31,300 1b in 6 hr

Coke loaded

Slag tapped, 6000 1b if slag tapped between 1:30 and 2:30

Outlet temperature, 600 F

Lead level kettle 4, 18 in. = 101,720 1b
Load coke '
Load B-plates

Load B-plates

Load B plates

Load coke

Load scrap metallic lead from battery plant, 2,800 1b estimated
Load B-plates

Tap slag

Load slag and acrap iron

Load coke

Load B-plates
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3-4

Observations

12/16/71 Cont'd)

10:12

10:25
10:40
10:45
11:10
11:25
11:35

11:30
11:40
11:50
12:00
12:10
12:20

am

am
am
am
am
am

am

am
am
am
pm
pm
pm

Load metallic lead scrap, 3000 1b
(at other plants visited this scrap would have
been melted in kettles)

Load B-plates

Tap slag

Load B-plates

Load B-plates

Load slag and iron

Load coke (Furnace operator loaded scoop
No. 1 in two batches rather than the one listed
in recipe)

10 in. lead in kettle, 118,950 1b
Tap slag

Load B-plates

Load B-plates

Load coke

5-1/2 inches lead in kettle, 129,820 1b

or 5,600 1b/hr

123,000 1b production in' 29 hours of 4,250 1b/hr

The high rate during Run 2 is due to loading metallic
jead at 8:48 and 10:12

Switch kettles. 70.5 in. or 4,500 1b loading operation
not closely observed 12:20-2:00 pm

Tap slag

Load B-plates
Load B-plates
Load B-plates
Load B-plates
Load slag
Load coke
Load B-plates
Load B-plates
Tap slag
Load slag
Load coke

56 in. lead in kettle, 23,740 1b
Load B-plates

Load B-plates. The level of material in the furnace
was lowered during Run 3 in anticipation of shutting
down furnace
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Observations

12/16/71 (Cont'd)

5:45 am

12/15/71

7:30

8:10

9:30

9:46
10:13
10:22
10:35
10:47
11:10
11:22
11:30
11:50
11:59
12:08
12:17

am

am

am

am

am

am

am

am

am

am

am

am

am

am

am

Production rate 18,140 1b in 5 hr 10 min - 3,500 1b/hr
The lower rate is probably due to lowering material level
in furnace

Furnace 2 is producing 6 percent antimony lead.

Loading recipe:

Scoop 1 180 1b coke
400 1b high antimony dross
200 1b reverb slag
120 1b scrap iron
160 1b antimonty ore
100 1b limestone
5 plastic batteries

60 1b blast furnace slag

Scoop 2 4mi500 1b battery plates
100 1b flue dust

Exhaust gas temperature, 270 F
Blast pressure, 6 oz.

Tap slag
Kettle level 59 in., 18,900 1b
Load Scoop 2

Tap slag
Load Scoop
Load Scoop
Load Scoop
Load Scoop
Load Scoop

T R

Load Scoop
Tap élag

Load Scoop 1
Load Scoop 2
Load Scoop 1
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Observations

12/15/71 (Cont'd)

12:33
12:40
1:15
1:23
1:35

1:35
2:30

2:30
2:45
3:00
3:15
3:30

am
am
am
am
am

to
Pm

pm
pm
pm
pm
pm

12/16/71

7:40
7:50
8:15
8:30
8:42
8:55
9:10
9:20
9:30

9:40

9:55
10:10
10:15
10:35
10:50
11:00
11:10
11:15

am

am

am

am

am

am

am

am

am

am

am

am

am

am

am

am

am

am

Load
Load
Load

Scoop 2
Scoop 1
Scoop 2

Tap slag

Load

Scoop 1

Furnace not observed

Load
Load
Load
Load

Load
Load

Scoop 2
Scoop 1
extra coke
Scoop 2

Scoop 1
level 46 in., 41,850 1b

23,000 1b lead in 6 hours or 3,800 1b/hr

Lead level 23-1/2 in = 89,900 1b
Tap slag

Load
Load
Load
Load
Load
Load
Load

slag and limestone (part of Scoop 1)

coke and slag (rest of Scoop 1)

Scoop 2

Scoop 1

Scoop 2

Scoop 1
2

Scoop

Tap slag

Load
Load
Load
Load
Load
Load
Load
Load
Load

Scoop
Scoop
Scoop

Scoop

1
2
1
2
Scoop 1
Scoop 2
Scoop 1
Scoop 2
1

Scoop



Observations

12/16/71 (Cont'd)

11:25

11:40

12:05
12:20

12:20
12:45
1:35

2:00
2:25
2:35

3:00

3:15
3:20
3:30
3:45
3:55
4:15
4:30
4:35
5:00
5:10
5:15

am

am

pm
Pm

pm
pm
pm

pm
pm
pm

pm

pm
pm
pm
pm
pm
pm
pm
pm
pm
pm
pm

Load Scoop 2
Tap slag

Load Scoop 1
Lead level, 17 in., 103,870 1b.

Load Scoop 2

Lead level, 16 in., 106,020 1b.
16,100 1b in 4 hr, 40 min
4,150 1b/hr

87 100 1b in 26 hr 50 min

3 250 1b/hr

Furnace not carefully watched until 2:00
Tap slag A

Lead level 14 in., 110,330 1b
Switch kettles
Lead level 71 in., 5,000 1b

Tap slag
Load Scoop 1

Load Scoop 2
Load Scoop 1

Load Scoop 2
Change loading recipe
Scoop 1 - 1500 1b battery plates
5 plastic batteries
100 1b flue dust

Scoop 2 - 120 1b iron
190 1b coke
1000 1b dross
80 1b limestone
100 1b slag

Load Scoop 1

Tap slag

Load Scoop 2

Load Scoop 1

Load coke and scrap iron (part Sccop 2)
Load dross (rest Scoop 2)

Load plastic batteries (extra)

Load coke and scrap iron (part Scoop 2)
Tap slag

Load Scoop 1

Load Scoop 2
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Observations

12/16/71 (Cont'd)

5:30 pm  58.5 in. lead, 19,800 1b lead

5:45 pm  Load Scoop 1
14,800 1bs lead produced in 4 hr, 10 min, or 2,500 1b/hr

Miscellaneous Notes

Management estimates baghouse dust at 9,000 1b per day for 80 tons of lead

produced.

12/15/71

7:30 am Afterburner controlled at 1400 F
U-tube inlet - 800 F
U~tube outlet - 300 F
Scrubber pH - 11
Pressure baghouse inlet, 20 in., H,0 positive
Pressure, fan:inlet - 8 in. negative
Scrubber water flow estimated by management at 500 ghm
Pulley sheaves on water pump
7.2 in. on motor
15.4 in. on pump
Changed at 1:45 pm to 7.5 in. on motor
12.7 in. on pump to increase water flow
Pump drive motor rated at 1760 rpm

12:15 pm pH meter on scrubber , water-off scale acid
12:40 pm pH - 6.5

1:35 pm pH - 10

1:45 pm  Scrubber water pump off

2:30 pm  Pump on

Evening - 15.6 in. H,0 pressure Venturi inlet. Exterior of sampling
probe is covered with scale.

Operators changed adjustments on scrubber water all day.

12/16/71

7:20 am  Scrubber water pH meter read 6
Afterburner temperature controlled at 1400 F
Baghouse fan inlet pressure, 8 in., negative
Baghouse fan outlet pressure, 20 in., positive
U-tubes inlet temperature, 750~800 F
U~tubes outlet temperature, 33 F
Water level in slurry tanl. is low and tank is being filled
with lime slurry
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Observations

Miscellaneous Notes (cont"d)

12/16/71 (Cont'd)

7:45 am
9:25 am

2:45 pm

12/17/71

pH meter reads 11

pH meter reads 7

6 in. negative pressure measured at Venturi throat

1/2 in. positive pressure measured at inlet to mist separator

Afterburner off due to malfunction - 9:15 to 9:55, 10:10 to
10:30, 5:15 to 4:30

Afterburner tamperature, 1400 F

Blast furnace, 40 in. ID x 10 ft, maximum charge height
Afterburner manufactured by North American Furnace Company
U-tube coolers consist of 16 U-tubes

3 ft. diameter by 50 ft high.



APPENDIX K

SUMMARY OF RESULTS






