BLAST FURNACES, important producers of pig iron, can cause air pollution

- [NDUSTRY AND LOCAL ENFORCEMENT agencies today recog-
nize the full import of nir- and stream-pollution problems. As
a reault, the emphasis on clean-up is shifting (rom the power
field with its relatively high parformance level, Powzn, April,
p 73, to the manulacturing and process industries. Stulies and
experiments these Industries are carrying out poiat tha way
to many advances of vital interest to power services engincers.

Toke the stcel industry as an example. In one year its
fuel rcquirements run over a billion gallons of fuel oil, saveral
hundred billion cublc feet of natural gas, 17 million tons of
coal for power bollers, 93 million tons of coal for coks to
blast furnaces. .

*The problems of air-pollution control facing this Industry
have been tremendous.! Out in the Allegheny County aren of
Pennsylvania o Smoke Control Ordinance, passed June 1,
1949, provided for o research program 1o be undertaken by
the steel industry en its individual difficultics. So the Jones &
Laughlin Steel Corp, Pittsburgh Coke & Chemical Co, U.S.

-Steel Co bined in a joint rescarch

. a.

prog|
That d a very p | outlook by a mem-
bership made up ol operations, research and technology
people.

Their over-all assignment was to delermine practical
methods {or comsolling emissions caused by blast-furnace
slips, open-hearth f s, b converters. This com.
mittes l.un done a lo1. Some of it findings are being put Into
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operntion. In fact, buinn‘ing on the (acing pige » case histary .

report tells how one company has tackled a single phase of
these special problems with considerable success. But first
let's ook a1 the available reports on the ateel indumry's
pollution-control progress.!- 2 ,

Open Hoarths. Most of the reported work on open-hearth
prohlems occurred on oil-fired fumaces, Dust loadings, they
found, varied widely from almost zero 1o peak loads as high
as 2 gr per cu ft. These loadings stretched over the six
major periods of open-hearth operation—the melt down, hot-

metal addition, ore boil, lime boil, working hent and empty .
furnace—with the peoks developing at hot: | addltion, ore-

boil, lime-boil periods, and when working with oxygen.
Porticle slzs broke down into about 509 by weight runnlag
smaller than § microns (one micron == 1/25,400-in. dia), snd
only a few percent 20 microns or above. Many particles run
less than one micron. The chemical analysis showed an fron
oxide content of about 9095, Incidentally one point of par-
ticular interest wos a complete lack of correlation beiween
color of open-hearth discharge and its dust loading, so the
Ringolmann Chart made no sense here at all.
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. gedIn the country, you run into a different set of

- temoval of all forms of dust {rom blast.

¢

:ro"l‘""" the stack virtually clear means a 95 to 98%
uction in the stack emission. (Ed, note: Up in the range

isy's power plant collectors, Powen, April, p 73). But

7.5 gr per cu (L I {orms aa & result of vaporization and con-
densation.

High-energy wet washers will clean this type fume. But
i costs run high mince the collected ferromanganese

cont of installing and operating the available dust<ol

a8 to be prohibitive for praciical purposes.
Out in Los Angeles County, where, to our knowledge, you'll

the only open-hearth gas-cleaning installation now being
e

wdn} devices? to give this dust-removal performance is 0

hes very definite cementing properiies. Over and above this
consideration was the fact that a rather elaborale water-
treating plant would have to go in (see the cosc history fol-
lowing).

Sonic gulators for agglomerating the fume had been

Thére dust losdings aterage 0.8 gr per cu fi, all the metal

studied in a preliminary foshion by others. Their findings

charge enters the furnace as scrap, as agalnst blasi-f

jron supplies in the Pitisburgh area, and the fume contalns
Jargs amounts of xinc and relatively lLittle iron oxide.

ow about gas-fired open hearths? The American Steel
45d Wire Co at Donora, Pa. uses natural gos and reports dust
fadings down around 0.02 to 0.07 gr per cu (t against & 0.43
per e fi average with oil. The dust loading renges from
0.1't0 0.4 gr per cu {t on an average when natural and coke-
gren gases arc employed.

But while the loading drops, the particle.size distribution
s tougher. About 90% by weight run smaller than §
wmicrons. Stack gaa seema particularly dirty with this size
distribution ond makes color comparisons completely un-
realistic as for 01 lotal dust-londing judgment gocs.

“Blast Furnacos. Cleaning blast-furnace gas has long been
i6 established art. Today, more than 7,000,000 ofm are being
leaned in the blost furnaces in this country. Results have
been excellent, Powen, Sept 1951, p 96. The quantity of gas
serubbed and the wnste waters involved, though, have led to
til) another problem, that of atream pollution. One solution
wa present just below.

Over snd above the well-und d probl of cleani
gas from thote furnaces that:producs basic pig iron are the
relatively fewer, but more stubborn, ferromanganeso blast
futnsces whose difficulties prompied special tresiment.

“The gas-cleaning equipment differs sharply because the gas
loading is so different. What's .more, there nre two types of

burden disintegrate. A ional dust

caicher can remove this fraction. But the other 80% is o
different story. It is a 1ypical fume with particle sizes ranging

- from 0.10 to 1.0 micron and dust loading, averaging about

[

dust coming off a ferromanganess blast furnace. One, com-"
peising about 209 of the dust present, consists of paricles .
* of about 20 microns that seem 10 develop when the coke and

d a required g ion time in the sound chamber
of over three scconds at a sound-pressure intensity of shove
160 decibels. Converted 10 ic 1erms, sonic aggl o
tion al its present state of development lacked definite appeal,

What U.S. Steel elected o insall was a dry electrostatic
precipi that handles a iall ditioned gas. They
set up a pilot plant to study the various steps involved, and
as a result of these studies a plant has been designed and is
under construction to clean 135,000 clm of ferromanganese

" blast-furnace gas.

The major operating considerations were (1) a spray
tower for conditioning the gas, (2) an elecirosiatic precipi-
wator, (3) a special briquetting process involving a pyro-
phoring kiln. Cel

The dirty gas, to be treated, first enters a spray cooler ot
an average temperature of 700 F. This cooler operates without
any water efluent to cool and humidily the gos with a 350-F

it-g p 1t is absolutely essential that all spray
waler be evaporated in this unit. Any bottom drip causes the
fume 1o form a hard-setting cement. Incidentally, somewhere
around 109 of the solids in the gas leave this tower as a dry
material. .

From here, the gas passes through s 98%-efficient plate.
type electrostatic precipitator, and then to power boilers for
duty as a fue, The visible effect of gas cleaning from the pilot
unit on the boiler stack waa impressive indeed. No discernible
fume was emiited al all, while other boilers handling an un-
treated gas did glve off a noticeable fume. Stack-efluent
londings measured only 0.05 gr per cu fi. The cleaned gas
burned with a short, bright blue Rame.

But now how about tha basic blast-lurnace-gas furnaces?
Since they produced in 1952 some 61,530,000 tons of pig iron
against the 630,000 or 80 tons from the ferromanganese fur-
naces, their handling scems most important,

«.Here’s How the J & L Steel éorp Mak'es.'lrs

- Blast-Furnace Gas Yield Rich lron Ore

By W A WALTON, Apparates Dest, Drove Corp

Qut of the blast-furnoce gas dis-
charged in the process of making 62,-
000,000 tons of pig iron by the basic
method, some 3,000,000 tons of iron ore
were d last year. Collection and

furnace gas has long been carried out.
But only of recens years with the heavy
$resure of stream.pollution laws has
Much aitempt been made to recapture
lbe_lmpor(nnl iron ore in this dust.

Jones & Loughlin Steel Corp recemtly
completed ¢ modern blast-furnace Rue-
dust-recovery plant for its Aliquippa
Works, Aliquippa, Pa. The last word in
dust collection, the system not only pro-
vides complete recovery of high iron.
content dust, bul also conlorms to the
Pennsylvanin  State
Health's Clean Streams Program.

The plant handles a flow of 16,000
gpm of washer waler containing abewt
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100 gr per gat of flue dust with on iron
content of about 45% (dry basis). The
fue dust is removed from tha water in
special thickeners in a slurry form con-
sisting of about $0% salids. Overflow
from these thickeners, with more than
959, of the solids removed, discharges
to the Ohio River. The thickened elurry
is pumped to o filter house, and then
fed to one of two disk-type filters, Here
it is fikered snd the final cake, pro-
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