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ALTERNATE SOURCES OF LEAD - 23,849

VISIT TO LEAD SMELTER AHD REFINRRY OF THE BERS SHELTING AND
REFINING COMPANY BY DU PONT PERSONNEL

Through arrangements made by Mr. G. R, Canbwell, the writer and o
Hessrs. R. Gadd and J. Jockson of Wewarl, wisited on November 10, 1951,

vhe Bers Smelting end Refining Company seconderies lead smelter and ‘
refinery located at Ashland snd Lewis Streets, Philadelphia, Pennsylvania,
where we were met by Mr. Jullan Bers, President of the subject company.

Puypose of Visit

The purpoge of vhe visit was to discuss with Mr. Bers the naturs of the
raw materials used, and the produets made in the refinery, and to see
the metallurgical operstions employed at the smelter and refinery with
& view of coming to a fuller mutual undsrstanding of how to best prepars
and subsequently utilise the Bers Compsny lsed flue dusts as a substie
tute for metallic lead at the Pigments Department plant in Newark, H. J.
Extyreme caubion was exercised duvring the vigit egainst any discussion
in detail of the du Pont Coupany’s process in Newark, and likewise of it

)

items of "kuoweohow™ belonging 0 the Bers Company’s operations.

Bouipment and Source of Flue Dugts

Preliminary discussions held in Mr. Bers®! office with ¥r. Bers and the
du Pont personnel included & stetement of the purpose of the wisit, and
how certain lmpurities as sulphur, c¢hlorine, iron andccopper are partics
ularly deleterious to the Newark cperstions. ¥Nr. Bers suggested at the
outset that an immediate trip through the refinery to see the aqniggsnt,
raw materials used, and products made would expedite the wisit. The
smelting and refining equipment conglsts of 2 three lead blast furnaces
{two of which were in operation); two reverberatory Pfurnsces {one of ,
which was in operavion); drogsing kettles, & Mace sintering machine (not
* in operation); and storage facilities for raw materials used and products
made. An extensive flue dust collection system using cyclone scrubbers
was seen, and it wes pointed out that the scrubbed, wet flue dusts from-
the reverberatory furnaces were collaected in a sump apart from the .
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gerubbed, wet flue dusts frow the blast furnaces, which are collected
in anothsr zump. Importence was abtached to the festure of the
separate suups, since the sludgss dapozited separately are excavated

vy a clam-shell Type bucket and stored on onme common pile whers they
arg sllowsd to dry by natural drainnge. It is thought that the dusts
from the raverbsratory furnaces couwprise 35% of the weight of total dusts
produced {remsining 65% originating from the blast furnaces), and are
lower in impurities than those frew the blast furnaces. It was pointed
out that raw material of high chlorine content {ag T.E.L. residues from
the Chambsrs Works) ars given a water lesching and washing operation to
extract chloride salts, and then fed to the blast furnasces. This means
that high chloride content flue dusts originate from the blast furnsces.
It is estimated that epproxiwately 200 tons of flue dust are produced
monthly {confirmed by telephone with Mr. Bers). A large pile of com-
bined flue dusts was seen in the storage ares and probably contains in
the order of 500 vomns of material.

Rew Material

Large piles of scrap storege batteriee were ssen and examined. This
material is & consgidarabls scurce of sulpbur in the form of PbSOy from
the decomposition of the ¢ells, residesl sulphuric acid present, and
other adhering resinocus, organic metter. Other materials pointed out
were lead drosses {in the form of large buttons), and residues from the
T.E.L. opsrations from the Chambers Works. This letteymaterial is a
considerable source of chloring as recsived, snd is therefore leached
and washed with water to remove a8 much water goluble sslts as posszible,
and after dreining forms a part of the tharge to the blast Ilurnaces.
HMr. Bers pointed out that it 18 absolutely necsssary for his blast fur-
nace operations to remove ag wuch NaCi ag posgible by leaching and
washing, eince FaCL has a relatively low melting point {800°C.) and may
run down through the charge, cooling it, with subssquent danger of
freezing the charge.

Apother harmful charscteristic of chlorides in lead smelving is that
they increase lead losses dus to volatilization. It is significant of
note that no lead minerals nor concentrates are smwelved at the refinsry.
Mr. Bers stated that this fact is due in part to vhe lack of sintering
squipnent (ons sintering machine available), which he might expsnd in
the future. Universal adeptation of flotation concentration to lead
ores with extrems finensss of the concentrates sntails sintering as a
Tmast® for blast furnsce smelting of concentraves.

Smelting Opsrations

The vreverbevatory furnaces and blast furnaces supplement each other in
operation as far as possible. It was indlcated that the materials
charged to the reverberatory furnaces contain less impurities than
those charged to the blast furnace and which ix borne out by the fact
that less impurities (Fe, Cu, Cl) are expected {semples are bein%vprea
pared) to be found in the flue dusts from the reverberatories. The
reverberatory operation appears to be essentially one of mel;ing.(withn
intermittent oxidation and reduction) end was explained to be a 2l-hour
eycle yislding 25 tons of lead per veverberatory. The other products
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from the reverberatory smelting are a slag containing essentially
oxides, sulphides, sulphatess and silicates of lead, and this slag is
crughed eng swelted in the blast furnace. The flus dust producsg coNn-
alists mainly of oxddiged compounds of fine particle sige due to the
high tempsrature of the veverberatory guses of the order of 2500°F,

The blast furnace operation consists cssentiaslly of reducing the lead
to metal {bullion) and slagging the impurities to separate them from
the metal by differences in spgcific gravity. Thus to the lead raw
materials charged to ths furnace, there is added coke and limestone,
and the products frou the furnscs are slsg, matte, speiss, bullion and
Flue dust. When the slag contelne over 2% lead, It is crushed and re-
turned to the furnace. Hr. Bers stnted that the mette and speiss are
shipped to be refined elsswhere. The metallic lead is transferred to
drossing kettles for refining.

Refining Operations

Ths impurities held in solution or suspension in the crude lead are
removed in the drogsing kettles by &n operetion known &8 "drossing” or
oxidation by mechanical stirring of the molten lezd snd addition of
compressed air or steam, and by the eddition of sulphur. The impurities,
such 28 antimony, arsenic, iron, sine, and copper are slowly oxidised
and rise to the surface &8 & dross which is skimmed off the surface by,

a perforated spoon. Copper may be removed as a sulphide by the addition
of sulphur {brimstone) &s & drossing reagent. The drosses are usuelly
reburned to the blast-furpacs charge, or may &lso be smelted sepaxmtely
in a reverbderatory {furnatce. ’

Summary

The Flus dust from the Bers Company reverberstories appears ¢to be a

more asttractive altermate source of lead to supplement wetallie lead for
the lead nitrete and T.B.lL. operstions becauss of expected lower iue
puritios content. Thersfore, it was reguested of Mr. Bers that special
gamples be taken of the reverberavory flue dusts on an Fas ig" basis.

That is, the scrubbed, wet duste will be sempled as they go for collection
to & gettling swmwp, and will be shipped to Hewark ss a slurrg, as it is
desired that no drying operstion be performed on’the sawple by the Bers
Company . ' .

Mr. Beys stated that a sourcs of egual weterial (reverberatory flue
dust, same tomnege) is being produced and could probebly be obtalned
from & lead refinmery in Boston, and in which Mr. Bers has & part interest.

lir. Bers tvhought he tould obtain for sales to the du Pount Company from a
source outside of his company operstions (source not nemed) & lead dross
containing 45-70% lead, with & voluminous amount of cosl content (emall
percentage on weight basie), with appreciable iron content but free from
chlorine and copper. Mr. Bers did not have information as to tonnages
of this dross available, but he would bs glad to getv this information
and other pertinent data if requested of him. )
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As the flue dusts (reverberatory and blast furnace) are collected in
separate sumps for sebiling, they could be stored for drainege on
separate piles snd shipped ssparately, rather than on & common pile
~ag at present.

Mr. Bers stated that his'aintéring mechine {Mece) was not in use due
to man-power shortages, and cconomlc factors involved.

Pig lead ingots from Bers Company are sold under the name WSCHUYKILLY,
"Corroding lead® is used in the trade to describe the type of lead re-
fined to a high degree of purity {99.94% minimum), and for meny oper-
ations requiring plg lead, "corroding lead” purdty is not necessary
{there sre six other common commercial grades of pig lead). In the
manufactures of storage-battery grids, an alloy of 94% leed and 6%
antiwony is used, and in some nyew developments with storage batteries,
lead is slloyed with silver and arseni,
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