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[}AIm;lal charged to the cupola coniained a weoighted mix of us 2k
battery nlatns (called groups), plarn erated by-vrocduzts (dross and
1 ircn twnd

baghouse catc h) cupoia slag, silica, fimestone 155, shredded

e ———
ir mG2ig: T Some of the used Gattery gr ounc charzzd to the EESBIE-EEre
welt, havirg belh recently separated from the oahtery a2 ore vere
dry, hav* held in storage for a pericd of ghouss catch
containe mately 95 per ceat le side, an eccnonic
incentive losses at a low level.
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tallic "ed frem the cunsia >5m *hto & n2idin
pot. Freom ik 1ding pot <hes lead w 4 ‘'pu
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the tap hole by a licuid seal., A slicr T2 Colten losd oc
casionally cceurred so that this opszni '
control system consisiing of a small

The impuritics, ircn, silica and limestone formzd a slaz which flozt=d on
top of the molien lead in the c“n cla and w *cd 1ly removed. Zurin
this pericd the cugola
to be emiitted from the
enclosed hood and vente

[&he charging opening at the top of tde cupola ras 2lso hooded and
the sanluurv system althour? y »he meterial chargzd form e
opening. However, periodic emissions of hOﬂ o E0F opas ity we
eminating Irom the top (charze op fc
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one minute curing the one hour
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SUMMARY:  EMISSICNS TO ATUCSPHERE
TT——
NAME OF FUIRM o e
LOCATION OF PLANT
TYPz 0F CPIRATION Tead Refining
UNIT TESTED Rachaorse
MEASURED ALLOWABLE
EMISSICNS EM|{SSTONS
RuLe 52 PARTICULATE GRAINS GRAINS
MATTER PER SCF PER SCF
BUuLE 53a ULEFUR CGMPGUNDS 0,117 % BY voL. % BY VYOL,
AS SOp
Tuln Iz CoMEUL 4 ON GRAINS PER GRAINS PER
CONTAMINANTS SCF AT 12% CO2 SCF AT 12% Co,
: . .
RuLE 54 DUST AND FUMES Y3 Les.eerur. 11.88 LBS. PER HR.
Cog 1.9 % 8Y vOL,
ALDEHYDES AS HCHO 25 PPM BY VOL.
HYDROCARBONS PPM BY VOL,
AS HEXANE -
NOyx As NO» 11 — PPM BY vOL.
ORGANIC ACIDS N PPM BY voL.
AS ACETIC ACID
OTHER
Pb 0.11 Ib. Fer Er. or 8.4< of Dust znd Fumes
. 200NN
152
GaS TEMPERATURE, Of 2
Freicioney afr contncy foviewE T, dust and Tomoes)
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100 in o nn
7. TESTUNG CONDITION AND LGCATION Baghotse Bachouse
O AND ANALYSIS:
§. GAS TEMFZRATURE, °F '230 152
7
9, GAS VELOCITY, FPS D1 91.9
O. GAS FLOW RATZ, SCFu S2C0 20.900
T, GAS ANALYSIS, VOL %, DRY BASIS: )
CARBON D10Y1DE -2
OYYGEN : 16.8
D)
CARBON MONOYIDE Qs
NITROZEN ___ 2
2. GAS ANALYS!IS, VCL %, STACK SASIS:
wATCE veLPho e e e e 7_ .
e}
CARBON DI1OXIDE
OXYGEN )
CARBON MONOXIDE L
NITROGE N .8
CNTAMINANTS MEASURED: Org. Sulfur Dast Dugt
3. MATERIAL COLLECTED Acids as SO, firies Mres
26.9 26,9 hg,1 51.6

4, TOTAL GAS VOLUME SAMPLED, SCF

WE!GHT CCLLECTED, GRAMS

0.008

0.025

3.
6., MATERIAL CONCENTRATION:

GRAINS PER SCF

0.001%

0.0075

GRAINS PER SCF AT 12% CO?

VOLUME PER CEINT

PARTS PER MILLION BY VOLUME

7. MATER!AL FLOW RATE,
PENCY CF CONTROL

LBS PER HOUR
ECUTPMENT:
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8. MATERIZL N, LBS PER KOUR
2. MATERILIAL CUT, LB8S PER HOUR
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SAMPLING APPARATUS
FOR

DUST AND TLES

SAMPLING PROBE

IMPINGER (DUST CONCENTRATION SAMPLER)
ICE BATH CONTAINER

DRY FILTER Whatrtsn poper thirble
THERMOMETER

MERCURY MANCMETER

SPRAGUE DRY GAS METER (ZEFHYR No. 1A)
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coslin colu::s. Fefore going into the vaghouse, cocling air is mixed with
the hot o duce the tTexperature 10 a level that the cloth filter begs

can with

Material charsed to ithe cupola contained a wei- shted mix of used “utomobile
battery plates (called groups), plant generated ty-products (dross and bag
house catch) curola slag, silica, 11me°vo“e, iron turnlnrb, shredded iron
and coke. Scme of the used battery groups charged *o *he cupola were wet
with sulfuric acid Ircm the batteries.

detallic lead flowed frem
pot. Frecm the holding p
tons" or s

.-.-AL)
'nto large ingots called “"bute
nt gt aping through

,be cupola in a cont wous stream into a2 holding
2

5
1ten lead oc-

2 vented to a serparate
i

systam',
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e
asionallv o
e

cont: 2l srsx

iie dupuiioies, iron, silica end limestone foiied a slas whieh floated on
top of the molten lezd in the cupola and was reriodicallv removed. During

T

this periecd the cupole was Ccps tnosplian ~u;1n; dense enissions
to be exitted from tho slag opani : : zre contained in an
enclosed hocd and ventad to the tsm.

The charging cpeninz at the top of the cupola was also hsoded and vented to
the saznitary systen although the material chrrged formad a seal around th
opening

The cupola and control system onerates 24 hours a day until a breakdowm
occurs or relining is required. During the test the eguipment vas operated

in a normnal manner. No emissions were observed from thz baghouse exhaust.

SLTTP ILG

Sampling was performed in accordance with the Air Pollution Control Districtts
test momual,  Measurements were made for sulfur cempownds only. For gampling
apparatus see page 6.

The equipment was cperzted in a normal manner and teste

tre tncd 7 000 The A~ piatanda e lasatoh Ik e R

for one hour. [EMrlng

!
of tattary ~laten, hreheien et

BRENN

P Nk v cars ce - e T TS T cmee(s Yeeo e wa st

observhtno i8 were made concerning the furnace chuarging, tapping and slagging
operations. ,:]
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SUMMARY: EMISSIONS TO AT ﬁ’PH’;RE
- h ‘Aﬁ‘\‘
NAME OF FIRM ——
LOCATION OF PLANT
TYPE OF OPERATION Lead Refining
UNIT TESTED Eaghouse
MEASURED ALLOWABLE

EMISSIONS

RuLe 52

PLrTiCULATE
MATTER
RULE 53a SULFUR COMPOUANDS 0.0M1
AS S0»
RULE 538 ConvpusSTION
CONTAMIMNANTS SCF
RULE 54 DUsST AND FLMES

Co2

ALDEHYDES AS HCHO

HYDROCARBONS
AS HEXANE

NOy AS NOp

ORGANYC ACIDS
AS ACETIC ACIDO

OTHER

GRAINS
PeErR SCF

% BY VOL.

GRAINS PER

AT 12% CO2

LesS. PERHR.

% BY VOL.

PPM BY VOL.

PPM BY VOL,

PFM BY YOL.

PP 8Y VOL.

5.8 TEMPERATURE, Of 122

EMISSIONS

GRAINS
PER SCF

% BY VYOL.

GRAINS PER
SCF AT 12% CO,

LBS. PER HR.
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2, FASIT EQUETYDNT
3. CONTROL EQUIPwME
. EQUIPNMENT TosToo

i

S
. PROCEZSS WEIGHT,
PROCESS DIsSCR

(o4

7. TESTING CONDITION AND LOCATION

5 FLOY AND ANALYSIS:
8. GAS TEMPERATURE, °F 122

9. GAS VELOCITY, FPS

10. GAS FLOW RATE, ScCru

11, Gas ANALYSIS, vOL %%, DRY BASIS:
CAREZON DIOXIDE

OXYGEN

CARZON MNO:HCXIDE

NITROGEN

CARBON MONOXIDE

NITROGEN

CONTAMINANTS MEASURED:

13, MATERIAL COLLECTED S0, _ H2§Ok

T4, TOTAL GAS voLuwxc SAMPLED, SCF

15, WEIGHT COLLECTED, GRAMS

16, MATERIAL CONCENTRATION:
48 (_\
GRAINS PER SCF 0.4 0.C009
\__/ k_/

GRAINS PER SCF AT 12% CO2

VOLUME PER CENT 0.0%1 0.00005
PARTS PER MILLION BY VOLUME 408 0.5

17. MATERIAL FLOW RATE, LSS PER HOUR

CTVENZY OF CONTROL EGUIPMENT: .

18, waTroiaL IN, LBS PER HOUR

19, CATERIAL OUT, LES PER HCUR

20, E£FFICIENCY, %
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SAMPLING TRAIN DATA AMD CALCULATICNS

T TITT T
| Gas MEvir PMPINGER | Stack |
S RCADING VAC. Tewre, Temr . Tomp.
cu. TT. | in. HS Og oF Ts
\.lM P.‘-! TM TI o '
1 :hs ;
i } = ’ =
+5 4,20 67 J 55 | |
230 4,50 €6 53 122
N — 1 ] P
15 4.00 65 54 1123
o) i E'bf) 6&i 57
S| 3,50 | 62 52 120
+20 | 3,Lo 62 50
+35 2,60 61 50 120
) 2,50 61 L8
Ly | 2 An | 61 bR 122
2n L. 2.5 60 48 123
4 | 2.0 60 | ug
i L 2.60 | 60 | &7
f b 41,85 50 (o 50y 2o
ol | let Av, AV, by, Ay,

( !
TERIAL COLLECTED S0, and H,S0,

_IGHT COLLECTED, GRAMS:

S0 0.8597 SAMPLING POINT

SAMPLING NOZZLE
H_30, 0.0017 1.D., MM

ATMOS. PRESSURE,
TOTAL YEIGHT ‘ Py IN. HG

STACK GAS FLOW RATE, SCFM

WATER VAPCR CONDENSED, LIQUEID VOLUME, ML 7

WATER VAPOR CONDENSED, VAPOR volLuue, 0.04584 x C, scr 0.3

< e e P AN G e A o oL e e e e e - R

TOTAL GAS vOLUME sampLep, D + E, scr 28.7
SO ' i SO\.
e H550

- e Yt tat
e e P B LR

VATER AL CONCERTRATION, 1S.43 % 2 /F
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200 me 200 wmDry

1. SAMPLING PRZEE
2. DRY FILTER _"U%
3. IMPINGER (DUST CONCENTRATION SAMPLER)
. 1CE BATH CONTAINER

. THERMOMETER

. MERCURY MANOMETER

. SPRAGUE DRY GAS METER (ZEPHYR NO. 1A)
. VACUUM PUMP B

. HOSE CLAMP TO CONTROL GAS FLOW RATE

tman Paper Thimble

WO M

IMP INGER soLuTlon_ 200 ml., of 57
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4 Jead cou i operated simil to ron o cupcla. IV cansists
of & gt LN refrostirs. Air, el sure, 1o intro-
duced av astion of the cok

a reducis wrned CO and othar cc:' ul‘r‘»* e exhnusted
from the rner vhars The combu:s urned. Thie hot
gases ths tling champer Olle*u geries of radiant
ccoling into ths baghouce.

welghisd mix of used avtomobil
rated bv—nﬁ**‘ctq (dross and bag-
s ircn turnings, shredded iron

Metallic lead flcwed from the cupola in a contirvcus sirezm into a holding
pot. Froz the holding poi the lead was cast into large dngots called "bui-

tens™ or “"sows". Gases from the cupola wers prevented from escaping through
the tap hole by & ligquid c221,

N

Tormed a slag vhich floated on

The material charzed formned a se2l aroumd the cnzrge cpening [.O”nver,
pericdic emiszions cily viere oTscrved e:;1a*~*~ rcm the

ensyoe oDemns Ior enproxireTely 1E mrnuics curing the ong hour tcst.]

The cupola and control system overates 24 hours a day uwntil z breakdswn
occurrs or elﬂﬁing is recuired. During the test the ccuinzent was operated
in a norxzl mznner. No exissions were obzerved froem the boghouse exhaust.

SLIPLING

Szwpling vias performed in zccordance with the Air Polluiion Conirol Districi's
test manuel. |lieasuremenis were mzde for dust and fumes znd suifur compounds.
For sampling apparatus see pages 9 and 10. , .

OBSERVETT(1S '

cne h

wour. During
. bazh

L use cdust,
ag, silica material, limestone, iron turnings and coke was processed.
ot

e
¢ ngs

No cmissions were observed from the boghouse exhaust during the test. [Periodic
i 0 f i from the
gin

t was operated in a nornal manner and tested £
Q7 Jbs, of mate-i consistving of veitery plat

o
<

n ¥
O (e}

=03 to 607 opaeity for 1 minute 30 ceeonds wers observed
& Cpening. t} |
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PAGE 3
DATE
SUMMARY . EMISSICNS TO ATMOSPHD
News OF FIRM _—
LOCATION OF FPLANT
. : P £ e -
IYFE OF OPERATION Jead Refinin:
aghouse
Ut1Y TESTED
MEASURED ALLOWASBLE
EMISSIONS EMISSIONS

PpuLe 52 ParTicuLAaTEL —_— GRAINS GrRAINS

MATTER PER SCF PER SCF
RuLe 53a SULFUR COMPGUNDS _ 0.03 % 8Y voL. 0.2 % BY VOL.

s SNa
Ruie 538 COMBUSTION . GRAINS PER GRAINS PER

CONTAMINANTS SCF AT 12% CO2 SCF AT 12% Ce,
R 4 m 461
uLe 54 DusT anp fFuwmEs LBS. PERHR. Les.PERHR.

€O, % BY voOL.

ALDEHYDES AS HCHO PPM BY VOL.

HYDROCARBONS w——— PPM BY VOL,

AS HEXANE

NOyx As NOp PPM BY VOL.

OrRGANIC ACIDS PPM BY VOL.

AS ACETIC ACID

otnen 0 3.9 5 by Vol,

SO3 none found

GRS TEMPERATURE

~r




eG RS D GUUUERY OF DATA A e
—
Lic, EQUIE
HAE OF o B
5A51C EQUt N
T LoNTROL SQUIPMENT o SYDUTTIET -
S, EQUIPMENT TESTED — aweied
5. PROUCESS WIIGHT, LSS ¥IR HOLR . s
5., PROCESS DISCRIPTION
7. TESTING CORDITION AND LOCATION
Baghouse Baghouse
_O% AND ANALYSIS: Inlet Outlet
8. GAS TEMFERATURE, F ) 500 175
9. GAS VELOCITY, FPS 22.6 33.2
0., GAS FLO¥ RATE, SCFM 2120 13,000

1. GAS ANALYSIS, vOL %, DRY BASIS:
CARBON DIOXIDE

OXYGEN

CARZON MONCXIDE

NITRCGEN ——

2. GAS ANALYSIS, VOL %, STACK 3ASIS:

ALY e sl i o] HADAD

CARBCN DIOXICE

OXYGEN

CARBON MONOXIDE

NITROGEN

CNTAVINANTS MEASURED: Dust & Fumes
3.

MATERIAL COLLECTED

Dust & Fum

3

SO

4. TOTAL GAS VOLUME SAMPLED, SCF

5. WEIGHT COLLECTED,; GRAMS

6. MATERIAL CONCENTRATIOCN:

GRAINS PER SCF 12.3 0.035
GRAINS PER SCF AT 12% CO2
VOLUME PER CENT ' <:b.05t>
PARTS PER MILLION BY VOLUME — 33l
7. MATERIAL FLOW RATE, LSS PEIR H0UR.<;§§? (aé;g)

JENCY OF CONTROL EQUIPHINT:
£. MATERIAL IN, LRS PER HOUR

G, MATERLIAL 0OUT, LBS PER HOUR

D, EFFICIDNCY,y, %
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S Ve, tmeal Tour. lvroesiTy L MEan] TruR, lveLociTy
y ,F Fiiszc He0 VP FY/SEC
e [ =02 TG
1 B R P
2 i
_3 - & P En
P pRCic R S 2T,
i iz | =i G R
5 s 102 an 0,14 iz 1 274
S N e ALY A1 aTe ., 2E.a h
R 0,55 1182 27.9 1 0.15 | 182 | Ce.3 i
7 0.25 1t2 5.9 0.77 | ic2 | 33.1
8 0.22 1 1&2 sk 0.20 | 152 | =2.& i
g 0.20 | 1&2 2,8 Il 0,8 |1tz | =,2 |
R 0.15_ 1 182 25,3 i 0,15 1162 1 25,3 |
10 0.25 182 6.7 0,23 1182 25,1
11 0.23 182 5.7 Q.28 | are 25,7
12 0.23 182 5.7 0.2% 1282 25,1k
R 0,15 15D 20,4 0.05 1152 20 4 i
] i | I
| f
| |
i ] i
oy o ! ! I | P : !
i
NDICATED VELOCITY (TRAVERSE) FT/SEC 2.6
MNDICATED VELOCITY (REFERENCE PT.) FT/SEC ?8-4
B A ———— 38% —

LUE FACTOR, A/B

1.21

1.0

1TOT CORRECTION FACTOR

2S5 DENSITY

‘A% PRESSURE

CORRECTION

IN STACK,

FACTCR

IN.

HG.

rES.

AS

PRESS. CORREC. FACTOR, V22.3/F

CRRECTED VELOCITY,

AXDxEXG,

FT/SEC

OR BxCxDxZxj3,

Tra DF FrUn, SO, FT,

FT/SEC

8.0

Low RATE, HxJxG60, CFM

(P28 .0 520 L.

AT

“’) 1

LR

L
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12
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ALK FOLLUTIOID CONTRDL DI RICY -« 20Ty UGr LOS ARNGELLS

- lead Test 170, 3
(057 NO. - PAGE _§Q

SAMPLING AFPARATU

FOR
DUST AD ITLES

(V2]

7 Kr—“~j] ngj/x\r—///
o || Si_ti_ffe ]
U

10N e 100 iw
1. SAMPLING PROBE
2. DRY FILTER ‘r‘rnatmﬂn Thi}:ble
3. IMPINGER (DUST CONCENTRATION SAMPLER)
4, ICE BATH CONTAINER
5. THERMOMETER
6. MERCURY MANOMETER
7. SPRAGUEZ DaY GAS METER (ZEPHYR NO, 1A)
8. Vacuum pump 7
Q, HOSE CLAMP TO CONTROL GAS FLOW RATE

IMPINGER SOLUTION

Distilled water

16.55-D1%
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SAMPLING APPARATUS

FOR

DUST ALD FUNES
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(D____
7
L
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00 ome 100w Sxv

SAMPLING PROBE

IMPINGER (DUST CONCENTRATION SAMPLER)
ICE BATH CONTAINER

DRY FILTER
THERMOMETER
MERCURY MANOMETER
SPRAGUE DRY GAS METER (ZEPHYR NG.
VACLUK PUMP :

HOSE CLAMP TD CONTROL GAS FLOW RATE

f
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WO WA =

s N
IMpincER SoiuTion Listilled VWoter
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SAMPLINS A%FARATUS
FOR
S0, AND SO_
2 >

b’

R

_,

o181t

Mo = 7T e e e T

SAMPLING PROSE
DRY FILTER _ D%
IMPINGER (DUST CONCENTRATION SAMPLER)
ICE BATH CONTAINER

THERWOME TER

MERCURY MANOMETER

SPRAGUE DRY GAS METER (ZEPHYR no. 1A)
VACUUM PUMP

HOSE CLAMP TO CONTROL GAS FLOW RATE

atmzn thivhle

WO HWN —

IMPINGER SOLUTION

% Hz0H Sclution

16.55.01
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& séeriecs cof radisnt COLLLng columns snd a snroy
- 3 T, T . A e el e Paiy S
Rkue is recuccd t a level thav whe cloth £i1<:

Material ¢
battery plaies ( e

house cateh) cupola slag, silica,
and coke,

W3 g
Yo .L:_)v
ot

a
g ~ 2} ~ -+ 3 ) ~
enerated by-products (dross and bag-

tone, iron turnirgs, shredded iren

rot. From +he holding pot the lead was cast into large ingots calied "but-
tons" or "socws". fThe imrurities, iron, silicz and limestone formad g slag
2 c

Matallic lead flowed frem the cu ola in a continucu: siream into a holdine
S

¥ £=9
which floato3 on top of the molten lead and wes bericdically removed.

SCULpREnt was operated
4 1 <
2

shouse exhaust varied

Sampling was performed in accordance with the Aip Pollution Centrol District's
test mznuzl. ileasurenments were made fcr dust and fumes cnlyg] For sempling
apparatus sec pose O

OBSERVLTIONS

The equipment was operated in a norual manner and tested for one houru‘[During
the test 7,428 1b5. of material consisting of battery Plates, Baghouso dust,
furnace slag, silica material, limestone, iron turnings and coke was Drocessed,
Emissions observed Trom the baghouse ¢xhaust curing the test varied between
103 and 0% opacity. XNo observations were rade concerning the furnace chargi
tapping znd s 2gging operations. :

J

'
{

\a¥ed
ngs
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L No. 4

oy vn, Lead 4o PAGE D
DATE
SUMMARY . EWH SICNS 70 A VOSPHERE
‘AT OF FLIRM R
GCATION OF PULANT
'YFE OF OFPCRATION lLead Folaning e
chcuse
UNIT TESTED Baghous
MEASURED ALLOWABLE
EMISSIONS EMISSICNS
RULE 52 PARTICULATE o Gralnus e GRAINS
MATTER per SCF PER SCF
Rute 53a SULFUP COMPOUNDS % B8Y VoOoL. % BY VOL.
As SO2
RuLe 538 CoOMBLSTION GRAINS PER GRAINS PER
CONTAMINANTS SCF AT 12% CO2 SCF A7 12% COy
RuLE 54 DUST AND FUMES Les. PERHR., 8‘3# Les.PER HR.
CO2 % BY vOL.
ALDERYDES AS HCHO PPM BY VOL.
HYDROCARBONS . PFM BY VOL.
AS HEXANE
NOy AS NC2 ____ PPM BY VOL.
ORGANIC ACIDS ____ PPM BY VOL.
AS ACETIC ACID
OTHER oo
Gas TEMPERATURE, OF 119

Trropopaney
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i
. B R R IR RPN ANals L AR R S
RS PR D A _‘_\_J'. DAT;\ ,{ln.:\:;_ D ATE e
Sidy EQUEEYONT, AND TEST CONDITIONS:
! L1 OF Finu _. e _
2. BASIC CQUITLENT Lead Meltins Cupola Furnzes -
G, CONTROL —

-

£
4. EQUIPMENT TESTED ___ Do~house Ontled
5. PROCESS WEIC.T, LBS PfR HOUR (f’7~£5§\\ ,
£ \/

. PROCESS DESCRIrPTION

7. TESTING CONDETION AND LOCATICN

©

8. GAS TEMPERATURE, °F
8. GAS VELOCITY, FPS ‘ : 33.9
C. GAS FLOW RATE, SCFNM 7500
1. GAS ANALYSIS, voL %, CRY BASIS:
CARBO: D!OXIDE
OXYGEN
CARBOKN MONOXIDE
NITRCGE™N
2. GAS ANALYSIS, VOL %, STACK BASIS:

WATER vAPOR

fADonAY maAvine

OXYGEN
CARBCN MONOXIDE
NITROGEN
ONTAMINANTS MZASURED:

3., MATERIAL COLLECTED

4. TOTAL GAS VOLUME SAMPLED, SCF
5. WEIGHT COLLECTED, GRAMS
5. MATERIAL CONCENTRATION: :
GRAINS PER SCF : ' 0.08L
GRAINS PER SCF AT 12% CO2 X
VOLUME PLR CENT

PARTS FER MILLION SY VOLUME T
7« MATEZRIAL FLOW RATE, LES PER HOUR ( 5-2\
ENCY OF CONTROL EQUIPMENT:
‘. MATERIAL IN, LBS PER HOUR

. MATERIAL CUT, LBS PER HOUR
). EFFICIENCY, %

[ AR Rkl
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z ' POINT TETF.ETLLCC!TY VEL. HEADI L L‘EL;CiTYTEVéL. Heag Tguﬂ. VELociyy
¥ | Fi/sEc [ 1% HpO £ ;(;T/szc ?;::; Ho0 F FT/sec
SR [ I 5 ji —
) ' i
i3 _ li
i {] L lf
5 I i '
O h ! !
7 ! l |
- 5] { | ]
1 é T
4o 1 210 0.1 i ]
T 2 Q 210 22.0 |
3 Q.e% 210 5.8
4 0.25 210 2.3 =
5 0.25 210 2.8 il ' 1
6 0.25 210 5.8
7 0.23% 210 3.3 |
J 0.15 210 25.1 ! i I
! { [
1 I : ;
! i |
N SRS SR S SEL S | ) |
' 29 | § ]'
{i
|
INDICATED VELOCITY [TRAVERSE) FT/SEC 23.9

INDICATED VELOCITY (REFERENCF PT.) FT/SEC

"LUE FACTOR, A/B

>170T CORRECTION FACTOR

545 DENSITY CORRECTION FACTOR

U O o
-

5AS PRESSURE IN STACK, IN, HG. ABS.

"AS PRESS. CORREC. FACTOR, ﬁ29.9/F .

ORRECTED VELOCITY, AXDXExG, F1/stc

OR BxCxDxExG, FT/sec

AN 2

REA OF rLU[, SO. FT. 4.75
LOW RATE, HxJX60, CFM 9660 :

L0 RATE, (F/29.0)x020%L/(14450), SCru 7200 R-1 gOD.Av 3
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AlR FOLLUTION CONTROL

SAVMPLING APPARATUS

i L !
A L =

SAMPLING PROEBE

IMPINGER (DUST CONCENTRATION SAMPLER)
ICE BATH CONTAINER

DrRY FiLTer _ Vvhatmen thirhle
THERMOMETER

MERCURY MANOMETER :
SPRAGUE DRY GAS METER (ZEPHYR No. 1A)
VACuuM PuUnmP

HOSE CLAMP TO CONTROL GAS FLOW RATE

Distilled Vater

WONDU L WN =~
.

IMPINGER SOLUTION

16.5™01ie
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SUMMARY REPCRT OF A SOURCE
TEST O A LELD REVERBERATOSY
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B4GHOUSE C2HTZOL SYSToot
\

LEAD TROT NO, 5
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Geary furna

[?aring the tcot the mat tattery plates
kncim as "groups! and o os and sludge wes
partizlly air dried i fo! ol rs ntetweoen the
baliery vlatog was also charged to the furnace causins hish exhaust cduet
temperatures.j Charging was continuous zna the furnace was tapped periodi-

D

<) z
cally. Slag or droses consisting of oxides and impurities floated on o

of the molitzn lead and was perlodlcalI) remnoved.

ed to a baghouse. Cool-

£ the paghouse to reduce
s could a*thsuandij

Z:ihe producte of combustiion and other gases wers ven
ing eir weas mized with the hot exhaust gase 13!
the temperature to a level that ths cloth filte

viere

enin
"
&

ope

Pj I_r]

. Lol Akt
v

Sampling was performed in accordance wilh the Air Pollution Control Disiri
1. |Measurementis were mzde for dust and fumes, puriicle size

anal)S"S, suifur dioxice end sulfur irioxide.] For sampling apparatus see
pages 9 and 10,

Tae equipment was operated in a norial manner and tested for one hour. During
the test 2500 1bs. of materd censisting of bavtery groups EEH-BEET?;" sludge
was proc sions were observed from the baghouce exhaust during
the test.

VI
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TLET MO,

Tmas Meygqe T, =
2

e 2T S D PAGE _..j_____»_wh_-.‘__
\\ )
DATE S,
- . haffal - RN NSl e T
SU,-‘u\..rA\RY. ]\IJSS}O:‘S H-J B ‘}IuJPmLf'\:
NAME OF Figrw -
lLLocaTioN PLANT
TYPe oF oreration _ bead Melling Reververaterr Purnace
cho 1t
UNiT TESTED Baghouse Qutles
MEASURED ALLOWABLE
EMISSIONS EMISSIONS
RuLe 52 PARTICULATE — Gralus —_ GrAINS
MATTER PER SCF PER SCF
l
AULE 534 SULFUR COMPOUNDS __fbjfii__ % BY VOL. 0.2 % BY VvOL.,

RULE 538

RuLe 54

GrS TEMPERATURE, OF

]

Trercieney

-

AS SO2

ComBusTiON
CONTAMINANTS

DusT AND fFuUMES
Co,
ALDEHYDES AS HCHO

HYDROCELRBONS
AS HEXANE

NOyx As NO»

ORGANIC aCiDS
AS ACETIC ACID

OTHER

GRAINS PER
SCF a7 12% CO»

CZEEE;ZZ_ LBS. PERHR,

—_—— % BY vOL.

GRAINS PER
SCF AT 12% Co,

UL Al |gs.PERHR.

———— . PPM 8Y voOL,

i
i

__ pPm BY voL,
. PPM BY VOL.

——— . PPM BY VOL.
3

i




S. EQUIPMENT

7. TESTING CONODITION AND

o

SULARY O

e+ et e e

\

© DATA AMD RE

TOUIPRENT

TESTED
WESGHT,

i, PROCISS L8S PER HCUR

. PROCESS DESCRIPTION —

I.OCATION

LOW END ANALYSIS:

CHTAMINANTS NMEZASURED:
3

4, TOTAL GAS VOLUME SAMPLED, SCF

TEMPERATURE, F

321

VELOCITY, FPS

32.8

FLOY RATE; SCFM

1QTﬁQQ

ANALYSI S, VOL %, DRY BASIS:
CARBON DIOXIDE

OXYGEN

CARBON MONOXIDE

NITROGEN

~)

. GAS ANALYSIS, vOoL %, STACK BASIS:

WATER VAPOR

CrRE0N DIOXIDE

OXYGEN
CARBON MCONOXIDE

NITROGEN

. MATERIAL COLLECTED

Sulfur

Cormpounds

5. WEIGHT COLLECTED, GRAMS

6. MATERTAL CONCENTRATION:

7.

6]

GRAINS PER SCF

0.013

GRAINS

PER SCF AT 12% CO2
VOLUME PER CENT

PARTS PER MILLION BY YOLUME
MATERIAL FLOW RATE,
JENCY OF CONTROL EQUIPMENT:
. MATERIAL IN, LBS PER HCUR

LS PEIR HOUR

107

109,
e

[Se)

., MATERIAL OUT, LBS PIE HOUR

Q

EFFICIENCY,; %



PARTICLL, SIZE Donil

o0 T T e S e
Tre parvicle sine do

rzieroscopic examinatl

the bagl

Size Ranrge Per Cent Characteristics

1 - 2 microns 4o . Yhite

2-10 microns 60 Vhite agglomesrates



‘T ! POiINT ViL. HEAD | TEMP . IVELOCITY ||VEL. HE AD COLOTIHTY
| N, H,0 VF CFT/SEC Hin. H40 F1/SEC
T L0290 [ okn 1A e T glen | o ===
1 Q.22 | 270 1.0 AN Mo : A5l
2 Q.25 | 2% 28,5 1L _ozd |z 0,23 _[2in 37.9
= 0,2% 22 L =8 A A nh | oun Nk 2% =R.7
R 0.27__| 2%0 o i .20 | zro | o000 Pl 34,5
4 0.5 teo 1 bnaa o o.ed o |_0.¥5 2280 1,2
5 c.15 2E0 31,2 1 ¢.18 | 270 0.16 280 31.5
RS 0.25 1 249 98.9 0,20 270 0.15 1280 20.6
R 0.20 1 270 5.1 10,19 [ 270 Il _0.13 2o 33.5
7 0.30 270 47.0 1 0,35 | 200 0.36 280 L7, 4
_ 5 0.2% 270 37.6__4i 0.37 [ 2t0 0.12 280 i)
5] 0.17 270 52,3 0.13 | 2-0 0.13 P 28,1
R 0.22 2¢0 kL8 0.19 | 2°0 0.18 1280 4.5
10 i 0.36 270 48 L 0.%9 | 2% Q.41 290 50.9
11 0.39 270 49.0 1| o.k2 [ 2%n 0.33 220 45,7
|12 I _0.25 | 270 bo. b Il 0.3 | 270 0.28 290 k2.0
R I 0.22 270 .2 0.21 2o ) 0.19 220 34,7
- I I
t 1 i - e
NDICATED VELOCITY (TRAVERSE) FT/SEC k0.9
VOICATED VELOCITY (REFERENCE PT.) FT/SEC 3H.7 ]
: P ——————————
_UE FACTOR, A/B 1.8 z81
; A
1707 CORRECTION FACTOR 1.0 3 6 9 12
S DENSITY CORRECTION FACTOR
S PRESSURE IN STACK, IN. HG. ABS. IS
.S PRESS. RREC. FA TbR, [23.9/F
S £ESS. CORRE C . 9 znn 2 5 R 8 11
)RRECTED VELOCITY, AxDXEXG, FT/sEcC
OR BxCxDxExG, fF1/stcc
£A OF FLUE, SQ. FT. 8.02 1 4 7 10

-~
OW RATE, HxJXx60, CFM 18700

k
Cu i AT, (F/23.0)55200L /(K4 4G60), SCFu__ 1%000 R.1 ponrs




3 ce inled . N R R
S
SAVPLING TRAIN DATA ANT JALCULATILHS
SRSt | I AR T - —
- SRS et __lIMPINGER
" | REaDING VaC. F TimPe, Teup.,
cu. FT. Loun.ove booF oF
VM E’},{ TH TI
1r.rx | 78,83
T .
16:20 L 75.6 4.0 gu €2
015 03.2 4.0 o5 b2
Y0220 8A.6 k.o a5 6%
10:27 90,1 L. o 8 64
10: 320 g3.0 L, o 87 63
BRCIRAR 7.0 4.0 Io)e] o
10 L) 101, 5 L0 88 6
105 1gh,0 £,0 89 60
1N 8N toqpy | e <h 1
Gz dbaino | B0 o5 61
1100 b 1ik.s 1 &.0 92 63
1105 4 117.02 | 4.0 a4 oL
3 1 {
o L _t 1 ' L
b hoo £8 KD
Ao v4ﬁj pigIpRele] fav, Ay, A,
IATERIAL COLLECTED sylfur_compounds as sulfur cioxide
#E IGHT COLLECTED, GRAMS:
SAMPLING POINT e
on 2 S0 in irmincer solution = 2,6075 28 S0 :
e T 2
a0 _in 2ond-culfais - 0.0 SAMPLING NOZZLE
2 1.0, MM mon
ATNMOS. PRESSURE,
A, TOTAL ¥YEIGHT Pas IN. HG e——
B. STACK GAS FLG¥ RATE, SCFM 10,400
C. WATER VAPOR CCNDENSED, LICQUID vOLUME, ML 13
-
D. WATER VAPOR CONDENSED, VAPOR VOLUME, 0.0464 x C, SCF 0.75
F. TOTAL GAS voLume sAmpLED, D + E, SCF’ 5,1

L MAMERIAL CONCERTRATION, V5.43 x AT, GRAINS/SCE 122




SLENT STATON SO 3 — DAY e
SAMPLING TRAIN Durl ARD TALCULATICNS
e —— -‘;'«-— had — e .y = -
t SR L Ty V.E, | Stac v,
Y ; READInG { VAC., ‘Bgﬁ Tewr . 21t ! TP at
bCu. FTY. 1. o F of R R
_? VM Pg_x_ LX) T] ) ' h
[ . i o]
| —
6.0 a2 57 0.16 320 2.6
5,0 o7 S8 | 013 370 29,5
5.7 ol 57 | 0.11 330 27.1
5.5 G4 50 0.11 530 27.1
5.0 1) €0 0.10 370 25.7
4.6 o5 59 0.15 220 31.6
i 5.0 Uh 5o 0.11 50 27.2
= 04 o4 n.02 =30 27.5
=8 7 55 0.10_ | =2p 25.6
3.5 95 55 1 0.1% | =z2p 29.3
| .0 | o7 56 0.12 210 e,
i 5. O ) 50 .10 FEN) <5.0
i 1
""‘"’;"}'“ T ' ) -
! 4.0 ) 57 527 27.8
) fv, Av, Av, Av, Iag
) Average velchizy = 27|38 x 1,15 |= 2.8

IRIAL COLLECTED Dust and Fumes

GHT COLLECTED, GRAMS:

MAnTers

= N,0251

SAMPL ING POINT

inhle = 0.005 SEMPLING NOZZLE
I.0., uM__7. rm
ATMOS. PRESSURE,
TOTAL WEIGHT 0.0321 Pas IN. HG
2.8 x 8.02 x 60 :x 229 - 10,400
STACK GAS FLoOW RATE, SCFu 32,8 x 8.02 x 60 Fop—= = P
T
"ATER VAPOR CONDENSED, LIOUID voLumME, ML 13
CATER vAPCR CONDENSED, VAPOR VOLUME, 0.,0404 X C, scr 0.76
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