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lead and zinc are purposely volatilized to sepafate them from worthless material in
a primary extractive operation, baghouses are used to recover particulate matter for
further treatment to separate.the lead and zinc.

The larger secondary-lead works in the Los Angeles area have adopted, on a
greatly reduced scale, modified designs for their baghouses similar to those used
by the much larger prinary-lead smelters elsewhere. At one of these works, gas and
fumes collected from small lead-blast furnaces, from lead-refining pots, and from
reverberatories are first passed through large spray chambers where the gas temper-
ature is reduced to =bout 230° F., and the coarse particulate matter 1is collected.
The volume, temperature, and numidity of the gases leaving the cooling chamber ars
closely controlled by automatic instruwents. The baghouse is & well-designed gunite
structure divided into compartments containing long woolen begs similar to those used
in baghouses at the primary-lead smelters. The bags are automatically rapped when
the bag resistance builds up to about L4 inches water pressure. Dust removed from
the hoppers beneath the bags is briguetted and returned to the blast furnace for
re-treatment.

Another concern, operating a small blast furnace, drossing kettles, and rever-
beratories on lead scrap, battery plates, dross, and leed residues, has collected
its furnace fumes for over 2.years in & five-cell baghouse desizned to treat $,000
c.f.n. of gas. The gas 1s first cooled to about 500° F. in & setiling chacber ard
a series of water-jacketed, steel U-flues, 12 inches in dismeter. This zrs-clcaning
plant, similar in design to that illustrated in figure 15, weas designed to vtilize,
as far as possible, the existing structures, so the plant is scuewhat imorovised.
The investment in reccvery egquipment has been repzid by th2 vziue of the netal re-
covered. A ratio of 3.5 c¢.f.m. per square {foot of tag area wi:s used in designing

4+hic dmetallatrisn honanas oF +he oviremalwr amall mavkinla acairvra of +ha lesnd firmec
M IneTel 1an hacance 70T L0 Sy remelt emall DRTLICAS ot Thas les Thwmes,

Zinc Smelting

Introduction _

The zinc metallurgicel operations in the Los Angeles area, like those of lead,
consist essentially of metal reclaiming and refining. For this reason their raw ma-
terials are mostly scrap and zinc residues, such as zinc fume and dross, often con-
taining lead, copper, end other metals. No zinc sulfide ore and only limited ton-
naeges of czr-onate ore are smelted, hence, sulfur fumes, which scxmetimes plogue the
primary zinc smelters, are no problem. The number of secondary zinc smelters oper-
ating in Los Angeles has never been large, probably not over three. A description
of the method of operation and the recovery equipment used in one of these estab-
lishments f~llows.

.

Metallurgical Practice

Mixed scrap is hand-sorted as completely as practicable to reduce the amount of
copper and other metallic scrap, also fabrics, rubber, and other combustibles. The
selected scrap is charged into the open end of a hooded, rotating, oil-fired, sweat~
ing furnace. The temperature of the furnace is maintained Just above the melting
point of lead and below that of zinc. Thus, most of the lead is melted out and cast
into pigs. Zinc is removed in a similer way, leaving unmelted copper, aluminum, end
iron scrap. The zinc 1s cast into pigs, which are remelted in en oil-fired rever-
beratory holding furnace along with clean zinc scrap and held for further refining
by distillstion,
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Figure 19. - Pressure-type baghouse
(under construction).
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Figurz 2J. - Small unit of pressure-type
baghouse in cperaiion ai
zinc smelter.
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Each distillation furnace contains a graphite retort large enough to hold a
charge of giggg:jlggo pourds. In a typicel furnace cycle, the cold retort is charged
with cleen scrap end metallic skirmings, then closed and heated. Molten rerelted pig
metal, making up the remsinder of the charge, 1is pumped from the holding furreces
into the closed, hot, oil-fired retort. The retort is driven et sbout 2,000° F. for
10 to 12 hours. During this time the zinc is veporized and condersad in large, w2l
chilled, cast-iron cozdensers. Temperatures are closely controlled during the extire
cycle. Prime Western grade zinc is tapped from the condensers into molds. Tze ra-
tort is cooled, the residue (containing copper, iron, and some lead) is removed, a=i
the retort is readied for another charge. Retorts ere hooded durirg chargirg, exzd
any escaping dust and fume are sent to the beghouse. ' '

This concern operates & block of conventional-type retort furneces to reduce
oxidized zinc ores, fume, end residues. Materials to be smelted ere mixed with
crushed coal; and plant seconderies, such as blue powder,; are cherged into korizcz-
tel, cylindricel clay retorts provided with conventicnal, truncated, cone-shagped
clay condensers. MNolten zinc is periocdically scraped from the concensers during tte

ective distillation and cest into slebs for marxet. Oil is used for fuel, &an
combustion gases ere exhreusted to a stack.

Stack Effluents

The dust loadi cerried by the metallurgical gases wvariles with the method of nmetel
Arawing, retort charging, and the distillatjion cycle inherent in tke retort-recductico
process. An everage of four samples of the dirty gas entering the baghouse gave dust
loading of 0.78 grain per cubic foot, 90 percent of vhich was zirnc oxide. During
about two-thirds of the distillation periods the blue-green tinge of burning zint c==
be seen escaping from the condensers. This and other losses entering the atmosphere

may smount to 1.0-2.5 percent of the metal charge. '

The physical nature of pascent zinc oxide fume, characterized by its extrezely
small particle size from 0.5 down to probably 0.03 micron diareter, and its quite
typical star-shaped crystal, is illustrated in figures 11 and 13. The sample in

figure 11 was taken from the gas-strean enterirg the baghouse described below.
Recovery Equipment
At this zinc smelter, recovery equipment for collecting dust and fume consists

of closets and hoods pleced over the condensers during the charging and metal drevw-
ing. Large voluzes of fresh air are edmitted irto the vent system at the hoolds <o

_collect eny esceping fumes and dusts and cool the gases. The diluted gas is Srawm

by exhaust fans through a long system of horizontal, steel flues in which the z=s23
are cooled down to about 150° F. The gases then enter the baghouse, a simple st z
frame structure surrorting a roof over & series of closed steel hoppers. The so
type bags are of cotton drill, 12 inches in diameter end 15 feet long and clos=é at -
the top. They er= suspended from a simple steel rapping mechanism at the tod, whizz
is operated periodicelly by hand, and the open enis of the begs are clerped to 13-
inch-digmeter collars welded to the top of the hoppers in rows or in a menifold =ar-
rengerent. The simple design of the pregsure-typé baghouse is shown in figures 38
end 20, 4 :

Lyng L - 29 -



i i el -

Despite some inconvenlences of semimenual operations, the simple pressure-tyre
baghouse 1s well-suited for dust collecting at such plants as that Just described.
It is extremely simple to construct ard operate, and its first cost is low in com-
parison to soze cf the fully auscxzatic cistom-maie eguipment supplied by many zan-
ufacturers of dust-collecting systezs, with the excaption of the exhaust fans exnd
a few sizple castings, The bezhouse illustrated w2 design=d end constructed by the
cozarny's scell stalf.

. Lisht Metels

Introduction

The term "light metals" 'as used here jncludes aluminum, ragnesium, end alloys

in which they predozinate. he light-metal industry conprises soze 75 establish-
ments engaged mostly iz +ra production of graviiy castings. Some of the larger con-

cerns, however, cast billets for worki into sheet, tube, and many other wrougat

2 ) 2 2 ¥

products as well. In eddition there are some 25 concerns winose principal operatisns
consist of reclali=ming :=n minss

¥

1 yefinirg aluminum- and regrnesium-alloy screD, skimnizy
; .

end dross.§§ o stricslr primary light —etals are prcduced in the area. .

~

lerge and increasing tonnages of eluzinum- end magnesiwm-elloy preducts, o
ever, are used in the panufacture of airfremes, in structural work, in transporta-
tion, and in other maljor Tos Angsles industries. As much as 25 to 40 percent of it
petal febricated xay te returned eventually to the remelting furnaces as plant screp.
Whenever feasible, such scrap is carefully segregated and may often be remelted in
the Iurnace maaing tihe origioal aliuy. Otherwise, tac romolt corop mey have to be
brought to speciriczticas by the acdition of pure petals or alloying constituenis.

. The national eggregste of fresh plent screp, together with the obsolete screp,
such as old ceble 2nd stons, is eapproximately 330,000 tons annually, This repre-
sents some 25-35 parcent of the normal total aliminum comsumption in the United
States. Secondary-aluzinum processing is, therefore, &an important metallurgical
industry. Secondery maszesiuwm is relatively unimportant but is growing. Production,
stocks, end movererts cf some 30 or more classifications of light-metal scraps 8are
reported montkhly.
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The consurption curve for light metals in this country continues sharply upward
year after year, and trers is little doubt that the Los Angeles area will cort inue
to process and congfime insrezsing anounts. Aluzinum, which constitutes the major
portion of iight-metals tonnages, fortunately does rot volatilize reedily at the
temperatures requirsd 14 mrocessing the ellcys. Soze fuze, of cocurse, is produced
from the low-boiliry elloying matels end frex tha fluxzes used. Control of
fiuze from carsfully orze ,.small iniirect-fired furnaces 1is cozparatively easy.
Hendling of dross &nd T ring of dirty scrap usually produce more fune, &s do=s
operation of the lergs2 orpen-Tlame reverberatory-type furnaces. Serious efforts ¢x-
tending over many months have gone into the ratter of controlling these fumes in the
Los Angeles ares and with some very good results, which are described lster.

C
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2§/ Dross refers to tae oxidaticn products, forzed curing melting, usually contain-
i e <l d

v <
ing some metal mechanically entrained durirg sxirming.
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