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FORUM ON DUST COLLECTION

(Annual General Meeting, Ottarwca, April, 1962)
(Transactions, Volume LXV, 1962, pp. 358-366)

IxTrOoDUCTION

HE Hamilton Works of The

Steel Company of Canada is a
fully integrated steel plant with an
annual capacity of three million
tons. Located on the south shore of
Hamilton bay. it is in the centre of
[Tamilton’s  industrial  belt. The
heavy  concentration  of industrial
activities found in this area, accom-
panied by other well-known sources
of pollution which are normal to
urban areas, is creating a pollution
problem which concerns both indus-
try and the general publie. The Steel
Company of Canada has recognized
this problem and. accordingly, has
adopted  the poliey of integrating
suitable  pollution  contrel  deviees
nto its new installations. Mueh ef-
fort ix also being expended to con-
trol the cmissions of air contamin-
ants from the existing equipment,

At the Hamilton Works, there are
two main sources  of metallurgical
dust emissions to the atmosphere —
the Open Hearth furnaces and the
Sinter Plant. Of these two, the
Open IHearth furnaces are, undoubt-
adly, the largest single source of
dust cmissions which are still uncon-
trolled. Although somce progress has
already been wade, it is in this arvea
that the steel industry must, in the
near future, expend a great deal of
time, ability and money in order to
achieve control of air pollution,

This paper will consist of two

parts. Part I will deal with  the
cleaning  of dust-laden  gases  ex-
hausted from an open hearth fur-

naee. Part 11 will review the pollu-
tion arresting cquipment in a sinter
plant.

Tue Orex Hearru

The Hamilton Works has  two
Open Hearth shops, with a total of

*Superintendent, Utilities Depart-
ment; v Technical Supervisor, Air and
Water 'ollut’on; The Steel Compnny
of Canada,  Limited, Hamilton, One
tario,
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Figure 1.—Line diagram of the Open Hearth System: forced draft fan, checkers,
furnace, flues, waste heat boiler, induced draft fan and precipitators.

fourteen furnaces. No. 2 Shop con-
sists of nine medium-capacity fuor-
naces, and No. 3 Shop has five larg-
¢r units equipped with oxygen lane-
ing facilities. It was in No. 3 Shop
that an electrostatic  precipitator,
collecting 33 tons of dust daily, was
recently installed on No. 35 TFur-
nace. This furnace. completed in
1961, is one of the largest of its
kind in existence. This 300-ton-ca-
pacity furnace has a designed fuel
rate of 3,000 (U.S.) g.p.i. The
practice of introducing oxygen into
the furnace at an unprecedented rate
is subjecting the precipitator to ex-
treme dust loads, The performance
data obtained from this unit, under
such conditions, will serve as the de-
sign eriteria for future precipitators
to be erceted on our Open Hearth
furnaces.

It would be appropriate to de-
servibe briefly the physical structure
of the open hearth system (Figure
1), including a note on its operation,
The system includes a foreed draft
fan, checkers or heat regencrators,
slag units, suitable waste gas con-
dueting flues, a waste heat boiler
(Figueen 2, 3, 4 and 6), an indueed
dealt fan (Iligure 6), and, on No.

35 Furnace, an clectrostatic precipi-
tator (Figure 7). The checkers, the
furnace, the slag pits and the flues
are built and lined with refractory
brick (Figures 8. 9 and 10). Due
to the fact that the furnace is al-
ternately fired from each end, it is
neeessary to duplicate the fuel and
burner system, the checkers and the
slag pits. The furnace is reversed
at regular intervals so that the air
for combustion is preheated by one
set of checkers while the other sct
absorbs the heat from the waste
gases.

The primary function of the open
hearth furnace is to reduce the car-
bon content of the molten bath to a
predetermined level and to remove
certain impurities, such as sulphur
and phospliorous, which are present
in varying conceantrations. ‘This op-
eration is a bateh-type process, with
el bateh called a heat, The aver-
age duration of a heat, on No. 33
I'urnace, varies from four to six
hours. The heat cycle consists of the
following periods:

(1Y Charging Period — duriug
which limestone, iron ove and hemvy
seap ave clurged inte the furnace,
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Figure 3.—~Waste Heat Boiler.

(2) Melt-Down Period — which
reduces the scrap to a partial mol-
ten state.

(8) Ilot Metal Addition — Mol-
ten pig iron from the blast furnace
is poured into the furnace. If the
furnace is cequipped with oxygen
lances, oxygen is turned on at this
stage.

(4) Lime-Up and Flush — This
indicates that the limestone reac-
tions are completed,

Bulletin for October, 1862, Montreal

Figure 4.—Waste Hecat Boiler —
automatic soot blowers.

(5) Refining Period — during
which the carbon content is reduced
and other impurities are controlled
according to the heat specification.

(6) Tap Out.

In the initial stages of Stelco’s
Open Hearth Air Pollution Control
Program, tests were conducted to de-
termine the dust loadings in the
waste gases and to obtain other per-
tinent data required for the design
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Figure 5.—Waste Heat Boiler —
side wall shot.

Figure 6.—~Induced draft fan and
motor,

of dust collecting equipment. The
first series of tests, covering every
period of the heat cycle, was made
before the Open Hearth furnaces
had been equipped with oxygen
lancing facilities.

Table I is a summary of the re-
sults obtained on No. 33 Furnace,
a 325-ton-capacity furnace, during
norinal operating conditions, with
no oxygen lancing.

At regular intervals, the flues and
the checkers are blown with steam
to remove any dust build-ups. This
practice gives rise to abnormally
high dust loadings in the waste
gases. During the blowing period
(18 hours per week), dust loadings
of up to 14 grains per cubic foot
have been measured. Although it
was considered impractical to design
dust collection equipment to cope
efficiently with such loadings, the
selected equipment would have to
withstand such conditions without
causing any operating difficulties.

Considering an average dust load-
ing of 7.5 grains per cubic foot dur-
ing flue and checker blowing, the
emission rate, based on a weekly av-
erage, becomes 13.2 pounds per in-
got ton. The moisture content of the
waste gases increases to 23 per cent,
by volume, during the blowing pe-
riods.
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checkers.

Figure 7,—Precipitator and Waste Heat Boiler.

,
RS T S

aad W‘w“""""‘" v,

TEm LR [
LR B - .
LY

o o
. 3 2
S N | LAk
o - T s’ i‘
- ¥ L ‘i 5 v
) . : | ‘
, SRR : .
; \i‘} S »
S S S e 4 o st et e~ - e et o e e < e s meen - Se Nt e
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Figure 8.—~Dimensions of Open Hearth furnace. to Precipitator.

726 The Canadian Mmmq and Metallurgical

a
-8

e O WP




L

I s o e e i . oo o—— .. QO ———

- o

PN

S

TABLE I
CHARGE TO | Hor METAL | Limg-Up | TAP TO
FURNACE PERIOD Hot MEeTAL | 10 LiME-UP | TO TAP | CHARGE
Average Fuel Firing Rate, (U.S.)-

b 1,300 1,180 1,080 670
Waste Gas Exhausted, s.c.f. per min-

e e 83,500 75,200 70.700 47,600
Average Dust Loading, grs. per cu.ft. 0.56 0.61 0.18 0.11
Dust Emissions, Ibs. perhour. . ..... 400 390 108 44
Average Dust Loading for Entire

Heat.............. ... ... .. ... 0.43 grs. percu. ft.

Dust Emission peringotton........ r 7.95 lbs.
% Moisture in Waste Gases — %,

by volume..................... 17.2 18.5 17.2 13.3
Temperature of Waste Gases After

WHB........................ 650°F

TABLE II
OXYGEN LANCING WastE Gas Dust

RaTES LOADINGS,
(c.fm.) grains per cubic foot

1500 3.2

2000 4.05

3000 5.08

4000 6.34

6600 to be determined

The introduction of oxygen lanc-
ing as a regular open hearth prae-
tice resulted in higher dust loadings,
More sampling  tests were  taken
during  the  blowing  period  (sce
Table 11).

The lancing rate has inercased
from an initial rate of 1,500 c.fan, to
the present rate of 7,500 c.fan. It is
predicted that this rate could con-
ceivably reach 10,000 c.fam. and re-
sult in still higher dust  loadings.
Dust emission rates on Noo 35 Fur-
nace averaged 28 pounds per ingot
ton at lancing rates of 7.500 c.f.m,

During the lancing period, the
oxygen lances are lowered through
the roof of the furnace to approxi-
mately 6 inches from the bath. At
high lancing rates, the impact of
oxygen on the bath causes consider-
able agitation, This action is be-

lieved to be partly responsible for

the higher dust loadings. Also, ex-
tremely high temperatures are de-
veloped  directly below the lances,
causing the iron to vapourize. In the
lower temperature regions, the iron
vapours condense and are quickly
oxidized. The resulting particles are
very fine, being mostly in the sub-
micron range.

The emission of such fine par-
ticles, even in small concentrations,
renders the stack appearance objec-
tionable. Collection efficiencies of
over 99 per cent are required to ade-
quately clean the waste gases during
oxygen lancing. Fmissions of red
iron oxide dust exceeding .0.05
grains per cubic foot will give the

Bulletin for October, 1962, Montreal

appearance of a dirty stack. Studies
made by the steel industry indicate
that, to achieve this degree of ef-
ficiency on open hearth waste gases,
the most widely used method de-
veloped to datc involves the use of
the clectrostatic precipitator.
Nevertheless, the steel industry is
coustantly scarching for new and
more ceonomical mcethods for use in
the cleaning of open hearth waste
gases, In the past, many methods
have been tried. The latest develop-
ments in this field include the in-
stallation, for experimental  pur-
poses, of bag filters and a Veaturi
serubber on two open hearth fur-
naces, It is still too carly to evalu-
ate the performance of this equip-
ment. It is our opinion that the

high moisture content (up to 25 per
cent, by volume) of our waste gases
would result in condensation prob-
lems if bag filters were used during
winter operations, Although the ef-
ficicney of bag filters was consid-
ered adequate, we were concerned

with the space requirements of such
an installation, the high tempera-
tures of the waste gases, the abra-
siveness of the dust, the required
maintenance of the equipment and
the pressure drop across the sys-
tem. Wet serubbers also have high
pressure  drops  (up to 30  ins.
w.c.), resulting in high power costs.
There do not appear to be any eco-
nomical advantages in the initial
capital cost of the scrubber, as com-
pared to the precipitator. Serious
corrosion problems, duc to the sul-
pliur in the waste gases. could be
anticipated. Also, appropriate water-
treating  equipment  would be  re-
quired in order to clean the scrub-
ber water effluent and thus mini-
mize water pollution. The above-
mentioned  factors  influenced our
decision in selecting an clectrostatice
precipitator.

The electrostatic precipitator in-
stalled on No. 33 Furnace has a
rated capacity of 315,000 c.f.n. at
550°1. It consists of two units, with
five G-foot sections per unit, Initi-
ally, ouly three scctions per unit
were encrgized. With a design effi-
ciency of 935.8 per cent, this ar-
rangement was intended to clean
the waste gases emitted during nor-
mal  operating  conditions,  where
dust concentrations did not exceed
I grain per cubie foot. The four
vacant inlet sections  (inlet values
illustrated in Iigure 11) were pro-
vided for the eventual higher dust
loadings that could be expected dur-
ing oxygen lancing. When required,
the vacant sections could be ener-
gized ‘to increase the collecting ef-
ficiency to 99 per cent.

In the short interval of time be-

y
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Figure 12.—Precipitator off.

:

Figure 13.—Precipitator on.
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tween the initial start-up  of the
precipitator and the introduction of
oxygen lancing on the furnace, no
scrious operating  difficulties were
cncountered.  Motor-driven  multi-
vane dampers provide effective gas
flow distribution. Venturi throats
installed on the precipitator stub
stacks serve to measure the flow
through each unit. with the total
gas flow being equally divided be-
tween each.

The pressure drop across the dis-
tribution dampers is measured by
gauges located on either side of the
dampers. A pressure drop of 0.25
in, w.c. is maintained to assure uni-
form gas flows through the precipi-
tator electric field.

Under normal operating condi-
tions, the precipitator performed ef-
ficiently (sec Figures 12 and 13)
and the stack remained clean
throughout each period of the heat.
Dust emissions could not be ob-
served, even during the blowing of
the flues and the checkers. During
such periods, the bulk of the dust
consisted of large particles (Table
III). The agglomerated particles
cither settled out in the vacant inlet
sections or were easily precipitated
by the energized fields.

TABLE III
S1zE DISTRIBUTION
(per cent by weight)

Normal Operat-
ing Conditions .| 909, below 7 microns
With Oxygen..... 999, below 5 microns
95% below 1 micron
Abnormal
Operations. .. . .| 509, below 60 microns
209, below 20 microns
6% below 10 microns

With the introduction of oxygen
into the furnace, we immediately
cxperienced numerous failures in the
precipitator  high-voltage control
circuit and in the discharge elec-
trode system. It was established, by
use of an oscilloscope, that the fail-
ures in the contrel circuit were be-
ing caused by high-voltage transi-
ents entering the control circuit from
the power line. These transients
were originating from the precipi-
tator, where heavy sparking was oc-
curring wlen the open hearth fur-
nace was being blown with oxygen.
High dust loadings were responsible
for this heavy sparking.

The electrical components af-
fected by these transients were the
slicon  bridge rectifiers and the
power amplifiers. The transients
generated more heat than could be
absorbed by these components, thus

728

causing them to fail. The addition
of capacitors and surge suppressors
in the control circuit eliminated the
transicnts and no further failures
were experienced.

Another problem associated with
the heavy sparking was the exces-
sive breakage of the discharge clce-
trodes. Fach electrode failure re-
quired a four- to six-hour shutdown.
It was necessary to allow the pre-
cipitator to cool sufficiently before
entering it to remove the broken
electrode. This problem would
eventually be overcome when the
vacant sections were energized and
the electrodes positioned at a wider
spacing. However, as there would
be a delay of several months before
this could be aecomplished, it was
imperative that temporary correc-
tive measures be taken in the mean-
time. This was done by reducing
the secondary voltage below the
“spark-over” voltage. The reduc-
tion of energy input into the preci~
pitator did not affect the efficiency
to the same extent as the heavy
sparking. Consequently, the precipi-
tator operated more efficiently with
the secondary voltage reduced, and
electrode failure was eliminated.
Nevertheless, under such conditions,
the stub stacks still appeared dirty.
It was evident that additional dust
collecting capacity was required to
cope with the new dust loadings.

The precipitator is presently (at
time of writing, March, 1962) off
the line, while the vacant sections
are being filled with discharge and
collecting electrodes. The perform-
ance data of the completed unit is
submitted as a supplement to this
paper.

The power to the fully energized
precipitator is supplied by four sili-

con rectifier-transformer sets (Fig-.

ure 14), each rated at 60 kv. and
500 ma., and by three 50-kv., 1000-
ma. units, The four smaller elec-
trical sets energize the four inlet
sections. This arrangement of one

electrical set per section reduces the

total length of discharge electrodes
connected to any onc set. As the
total length of interconnected dis-
charge electrodes affects the stabil-
ity of electrical discharges, this per-

mits higher energy input and, con-

scquently, higher efficiencies. The
three larger electrical sets are so
connected as to energize two pre-
cipitator sections, one from each
unit. As the sparkover voltage in
cach section is affected, in part, by
the decreasing dust concentration as
the waste gas proceeds through the
precipitator, every section in a unit
may be operated at different volt-
ages.
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Figure 14.—Operating floor of the
precipitator transformer-rectifier
units,
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Figure 15.~Insulator compartments,
rappers and manhole doors.

The discharge electrode system is
of the wire and weight type. sup-
ported by porcelain insulators.
Mounted on the operating floor of
the precipitator and out of the
waste-gas stream, the insulators
may be maintained without entering
the precipitator. The insulator com-
partments (Figure 15) are kept un-
der pressure with heated forced
draft air. Also, due to the presence
of graphite in the area. the ventila-
tion air must be filtered to protect
the insulators. In the inlet sections,
barbed wire discharge electrodes are
used. Plain 0.105-in. plough-steel
wire is used in the outlet sections.
The total length of discharge elec-
trodes is 64,000 feet.

Throughout the precipitator, the
collecting electrodes, which are 6 ft.
wide and 24 ft. high, are fabricated
of 4 mesh, 0.054 wire screen. The
screen design permits the electrode
to be exposed to high temperatures
(850°F) without causing warping
or distortion. With the electrodes
spaced at 1134 inches, the inlet sec-
tions have a total of twenty-eight
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ducts cach. Although the wider spac-
ing rteduces the collecting surface
arca. higher operating voltages are
possible without causing sparkover.
The remaining sections have thirty-
seven  duets,  with the clectrodes
spaced 9 inches apart.  The total
surface arca actually available for
collection is approximately 125,000
square feet,

The rapping system used for the
removal of the dust deposited on the
discharge and collecting clectrodes
consists of nincty pneumatic rap-
pers. Fitted with cnergizing solen-
oids which are automatically con-
trolled. each rapper is activated in-
dividually and in sequence. In-
dividual rapping eliminates the pos-

sibility of dust puffs being emitted, .

a phenomenon which could oceur if
several rappers were operated sim-
ultaneously.

panels.

Figure 17.——Control panel for inlet
sections.

Bulletin for October, 1962. Montreal

A suitable alarm cireunit, with in-
dicating lights and horns, is incor-
porated into the system and located
in the precipitator control room.
(For illustration of control room and
panels, sce Figures 16 and 17). The
alarm circuit will warn of a power
failure to any scetion of the preei-
pitator, of a breakdown in the dust
conveying system, of interruptions
in the compressed air supply to the
rappers, of excessive sparking in
the precipitator, and of high dust
levels, due to bridging or build-ups,
in the precipitator hoppers.

The precipitated dust is continu-
ously removed from the electrically
heated precipitator hoppers by
screw conveyors. The dust is

dropped into a surge bin which has
sufficient storage capacity to hold
the dust collected during a 24-hour
period. Due to the fact that open

Figure 18~~—Pug mill and motor.

hearth dust has an angle of repose
of approximately 90°, it was very
difficult to empty the surge bin. A
pneumatic vibrator was installed on
the bin and was found to be very ef-
fective in moving the dust into the
screw conveyvor which feeds into a
pug mill (Figure 18). From the pug
mill, the dust is trucked to a nearby
site and stockpiled.

Approximately 35 tons of metal-
lurgical dust per day are now col-
lected by the existing open hearth
precipitator. This amounts to 28
pounds per ingot ton of steel pro-
duced. The steel industry is faced
with the problem ot finding practical
and economical means of disposing
of this waste material. In some in-
stances, this dust is transported, in
a dry state, over a long distance and
dumped into some remote arca. This
is obviously not the solution to the
problem. The extremely fine dust,
extracted at a considerable cost from
the waste gases, may be easily en-
trained into the atmosphere. To suc-
cessfully  abate this secondary
source of air pollution, it then be-
comes necessary to chemieally spray
the dust piles, adding further to the
cost of pollution control. Similarly,

‘sinter plant process.

TABLE IV

CHEMICAL ANALYSIS OF OPEN HEARTH
Dust SampLEp FroMm No. 35 FURNACE
PRECIPITATOR

‘l Maximum \ Minimum

L 63.5 56.0
P 0.122 0.060
Mn........... 0.00 0.13
S0 v 1.56 1.16
AlLOg. ..ot 0.1 0.15
CaO...ooent 1.06 0.68
MgO......... i 0.14 0.32
Cuvvenvnnnnn 0.16 0.11
[ 0.11 0.06
Nioovevrnnnn 0.05 0.03
Zn0.. ... 16.60 2.05
Pbhooeviiann 0.74 0.4
Cliooooviiene. 1.01 0.2
Na,.ooovvevnt 0.70 0.30
St 1.90 1.03
C.oovivnnvnenn 0.125 0.065
SnOz.....v... 0.03 0.01

the fine dust cannot be dumped into
the lakes and rivers, as this would
createc a water pollution problem.

This open hcarth dust contains
a percentage of iron oxide which
is equivalent to a high-grade ore
and which could be returned to the
(See Table
IV). Unfortunately, however, it also
contains, among other elements,
quantitics of lead and zinc oxides
whichi are deemed objectionable to
blast furnace operations. In _ at-
tempting to find a solution to the
removal of these trace eclements,
The Steel Company of Canada has
assigned personnel from the Re-
search and Development Group to
investigate various possible treat-
ment methods. As more precipita-
tors are erected on open hearth fur-
naces, dust dispoesal will become a
serious problem. It is hoped that the
present research efforts will be sue-
cessful and that the value of the
recovered dust will cover, in part,
the operating costs of the precipi-
tator.

Technical advances, changes in
operational procedures and increased
productivity have given pollution
problems a new dimension. On new
installations, such as No. 33 Fur-
nace, these factors are taken into ac-
count and enginecred accordingly.
Howecver, on some installations, dat-
ing only several years back. it is not
always sufficient to simply add a
piece of pollution arresting equip-
ment to the existing waste-gas sys-
tem.

At No. 3 Open Hearth Shop, The
Steel Company of Canada is cur-
rently conducting engineering stud-
jes for the purposc of providing the
existing furnaces with precipitators.
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These studies indicate that, in all
probability, it may be nceessary to
redesign the entire waste-gas Sys-
tem. The system (although new in
1952) was not desigued for the high
dust loadings resulting from recent
advances in steelmaking processes.
The fuel rate has increased to the
extent that the draft reserve capac-
ity is non-existent. The draft system
cannot cope with any increased
pressure drops caused by dust re-
strictions or new precipitators. We
are also finding that the high tem-
peratures experienced during oxy-
gen lancing and the abrasive action
of the high dust loadings have pro-
duced alarming mechanical problems
on the boiler tubes and fan blades.
New waste heat boilers and induced
draft fans, selected for their abil-
ity to cope with these dust loadings,
may have to be installed in the sys-
tem before precipitators are consid-
ered. Unfortunately, although the
addition of precipitators may ade-
quately affect air pollution control,
it does not solve the fuel firing and
operating problems posed by high
dust loadings. These factors are
brought to your attention to illus-
trate that air pollution control can-
not be divorced from operational
problems.

Tue SINTER Prant

We will now consider metallurg-
ical dust collection in our Sinter
Plant. Basically, the sinter process
consists of mixing ore fines and
other ferrous dusts with coke, lime-
stone and dolomite. The porous mix-
ture is uniformly distributed on a
continuous strand and briefly ex-
posed to an intensive flame. The
coke is ignited and the evolved heat
fuses the burden to a hard, lumpy
sinter. After combustion is
pleted, the sinter is sucessively
passed through a crusher and a cool-
ing conveyor, and then screened.
The suitably sized sinter is charged
into the Blast Furnaces, and the
sinter fines are returned to the sin-
ter proeess,

The sinter process, as are other
allied processes, is a very dusty op-
eration. The numerous conveyor
transfer points require an extensive
hood and exhaust system. A variety
of dust collecting equipment is used
to effectively clean both the dust-
laden flue gases from the sinter
strand and the exhausted air. These
include wind boxes, settling cham-

s, cyclones, multiclones and wet

rubbers. .

Dust  collection in  the Sinter
Plant is relatively inexpensive, as
compared to open hearth require-
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com-

ments. The total volume of gases to
be cleaned from the sinter operation
is less than the volume cmanating
from a large open hearth furnace.
In addition, the sinter dust is coarse
and is readily collected by almost
any standard collecting method. (See
Tables V and VI).

The sinter dust emitted from the
crusher, and from points other than
the sinter strand, has a high re-
sistivity (Table VII). For this
reason, manufacturers of electro-
static precipitators do not guaran-
tee the performance of their equip-
ment for this application, as long
as the gases are not initially condi-
tioned.

The following comments apply to
some of the equipment used in the
Sinter Plant.

Settling Chambers

Although the collection efficiency
of settling chambers is relatively low
(40 to 50 per cent), they are es-
sential in the reduction, for subse-
quent collecting, of high dust load-
ings to lower and more reasonable
levels. By removing the heavier par-
ticles from the gas stream, erosion
problems in secondary dust remov-
al equipment are reduced.

TABLEV

SINTER DUST — PHYSICAL ANALYSIS

Under Size — 9,
1 micron.............. 3
2microns............. 11
S5microns............. 35
10 microns............. 55
20 microns............. 75
40 microns........... .. 92
TABLE VI

SINTER DUST — CHEMICAL ANALYSIS

SiOe.oovoni oL, 8.5

CaO.................. 215

MegO................. 6.5

Oz, 0o 16.5

Fezo;z ................. 455
TABLE VII

SINTER DUST — RESISTIVITY
— Ohms Centimeter

% H20 Temperature
| 150°F | 200°F | 250°F
14 [2x10 | 3x10° | 1.6x 1012
30 | 1x10" | 65x101| 1.6x 102
9.0 9x 10t 1.6 x 1012

Multiclones

It is our opinion that this equip-
ment is not suitable for sinter plant
opcerations.  Small-diameter  collect-
ing tubes erode rapidly during the
handling of sinter dust and, conse-
quently, increase maintenance costs.

Cyclones

Efficiencies of up to 80 per cent

are obtained from cyclones, and
maintenance costs are extremely low.

Rotoclones

This equipment is satisfactory if
dust loadings are kept within the de-
signed range. A collecting efficiency

‘of 94 per cent is obtained. The dis-

advantage of a system using water
to clean dust-laden air lies in the
possibility of a subscquent water
pollution problem. Additional equip-
ment is required to treat the efflu-
ent from wet scrubbers.

Recently, some difficulties were
encountered in the operation of the
rotoclone (Figure 19). A change in
the composition of the sinter burden
altered the chemical and physical

characteristics of the dust. A higher

concentration of lime in the collected
dust caused heavy dust build-ups on
the scrubber’s impellers. For this
reason, it was not possible to oper-
ate the scrubber for periods longer
than four days without cleaning the
impellers. This could be done only
on down-days of the Sinter Plant.
Consequently, the unit was in opera-
tion less than 40 per cent of the
time. To prevent such dust build-ups
from occurring, we experimented
with a chemical solution mixed with
the scrubber water. The test proved
very successful. The unit is now in
operation 100 per cent of the time,
with little cleaning required on
Sinter Plant down-days. In addi-
tion, other benefits have been
achicved through the use of this
chemieal solution in hoth the settling
basin and the sludge filtering op-
cration.

Recently, another dust abatement
experiment has been conducted in
the Sinter Plant. It has not, how-
ever. proved too successful thus far.
A chemical spray system was in-
stalled at various conveyor transfer
points. It was hoped that this sys-
tem would affect the source of the
dust, and thus decrease the amount
that is now being collected. Unfor-
tunately, the Sinter Plant is pres-
ently operating above its rated ca-
pacity, yielding a high-temperature
sinter. During a trial run, the
sprayed ~ chemical solution was
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Figure 19.—Sinter Plant and rotoclone stack.

Supplement

quickly cvaporated by the hot sin-
ter, In addition to problems in safe-
ty and visibility, the vapours given
off plugged up air ducts and dry
dust collectors.

A reduction in the production
rate is contemplated which, it is
hoped, will yield a sufficiently low-
temperature sinter to enable the
spray system to work efficiently.

CoNcLUSIONS

In conclusion, we would like to
point out that dust collection in the
steel industry is not a paying pro-
position. Nevertheless, it must be
done to combat air pollution. Much
work remains in order to eradicate
this problem in the steel industry.
The magnitude of such a project
makes it mandatory that progress in
pollution control be achieved in a
series of orderly and carefully
planned stages. The true obstacle to
any crash program is purely eco-
nomic,

To illustrate, the cost of install-
ing an electrostatic precipitator or
an open hearth furnace approaches
the million-dollar mark. It is, there-
fore, not difficult to wunderstand
that such unproductive capital ex-
penditures are a serious drain on a
company’s financial resources and
must, by necessity, be spread over
a period of years.-

. PRECIPITATOR DaTaA Sections per Unit — five — two
- inlets; three outlets.
Design Operating Ducts per Section: — Inlet —
Non-Oxygen Lancing | Oxygen Lancing twenty-eight; Outlet — thirty-seven,
Fuel Rate — (US)g.ph........ 3,000 . 2,800 600 Collecting Electrodes:
Volume — Waste Gases, c.fm. .| 315000 280,000 250,000 (a) sizge . Gl_olfsx 247-0"
Temperature — °F.. . 450 450 525 )
Oxygen Lancing Rate — c.f.m. _ — 7,500 (b) spacing between electrodes
Inlet Dust Loading — grs. per 513 2 inlet sections — 127
------------------------- . 3 outlet sections — 9”7
Ouu“ Dust Loading — grs. per 0.03 (¢) total actual surface area —
Efficiency - 9.1 99.3 99.4 125,000 square fect

Dust Collected — 35 tons per day or 28 pounds per ingot ton
Operating Voltages and Currents — Primary and secondary

SECTIONS NoN-OXYGEN LANCING OXYGEN LANCING

V Prim. | I Prim. | VSec. |ISec.|VPrim.| IPrim. | VSec. |ISec.
volts amps volts ma. volts amps volts ma.

1 270 29 32,400 1 110 400 29 48,000 | 120

2 300 60 36,000 | 240 385 58 46,300 | 210
3 300 100 33,000 | 470 330 105 36,200 | 480 -

4 350 110 35,000 | 560 360 110 36,000 | 580

5 380 130 34,400 | 820 380 135 34,200 | 860

Number of Precipitators — one
Number of Units per Precipitator — two

Bulletin for October, 1962, Montreal

Emitting Electrodes:
(a) Inlet Sections:
(i) type of wire — barb
(ii) lineal feet — 23,400
(iii) net effective lineal feet —
21,500

(b) Outlet Sections:

(i) size of wire — 105

(ii) type of material — plough

steel — Stelco Bright M.B.

(iii) lineal feet — 46,500

(iv) net effective lineal feet —
. 42,624

(v) type — wire and weight
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Power Supply: 550-v. — 3-Phase
—- 60 exele
(1) Inlet Sections:
(1) number of cnergizer sets
— -}
(b) type — silicon full wave
rectificr; 500-v. primary, 50-kv,
sccondary, 500-ma, output; av-
crage power demand — 70 kw.
(¢) precipitator control — 4-
cabinet type for automatic volt-
age control

(2) Oautlet Sections:

(a) number of cnergizer sets — 3
(b) type — silicon full wave rec-
tifier;  500-v, primary, 50-kv.
secondary, 1000-ma. output; av-
¢rage power demand — 100 kw,
(e¢) precipitator contro] — 8-
cabinet type for automatic voltage
control

Collecting and Emnitting Electrode
Rappers:
(a) type — pneumatic — 37
(b) number — g0
(¢) controls — automatic electric
timer

Gas Velocity Through Unit — 3.9
ft. per second

Treatment Time — 7.7 seconds

The completed Pprecipitator (five
energized sections per umit) was
started up in February, 1962." After

selecting  the  optimum operating
voltages for cach scction, the pre-
cipitator performed g designed.
The only difficultics that we have
encountered occur periodically dur-
ing certain stages of the heat. Due
to open hearth operating practices,
the moisture content of the waste
gases is reduced to a very low level,
This, in turn, increascs the apparent
resistivity of the dust to the point
where efficient precipitation is dif-
ficult. Considerable sparking oc-
curs during this period.

This dry-gas condition is experi-
enced shortly after the hot metal
addition and normally lasts for 15
to 20 minutes. The reduction in
moisture content is due to the fol-
lowing:

(1) Low firing fuel rate and low
atomizing steam rate.

(2) Due to the low initial oxygen
lancing rate, the temperature and
the volume of the waste gases dis-
charged from the furnace is low.
Therefore, the automatic checker
water cooling sprays are not acti-
vated.

The solution to this problem ob-
viously involves increasing the mois-
ture content of the waste gases, This
is now done by any of the following
ways:

(1) Coincide the blowing of the

N

flues with this period.

(2) Coincide the soot blowing of
the waste heat boiler.

(3) Inject steam dircetly ‘into the
waste gases,

An automatic steam injection sys-
tem is now being installed to cope
with this problem.

It may be of interest to note that
the trend to increasing dust loadings
with an increase in oxygen lancing
rate, as shown in Table 11, has been
stopped. It was found that increas-
ing the oxygen lancing rate without
increasing the air supply to the fur-
nace produced a reducing atmos-
phere. This resulted in excessive
roof wear. During oxygen lancing,
the air supply is now automatically
proportioned to the oxygen rate of
tlow, the ratio being 7.5 cubic feet
of air per cubic foot of oxygen,
Therefore, during  high lancing
rates, the increased air supply has
diluted the wash gases to some ex-
tent. This has resulted in more uni-
form dust loadings at various oxy-
gen rates.
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INCO Scholarships

S CHOLARSHIPS with a value
of approximately  $5,000 each,
based on a four-ycar university
course, have been awarded to eight
sons and daughters of Canadian em-
ployees of The International Nickel
Company of Canada, Limited. The
announcement was made recently by
Ralph D. Parker, Senjor Vice-Presi-
dent,

In addition to tuition fees, each
scholarship anmually provides $300
to the recipient and a grant of $500
4s a cost-of-education supplement to
the university, The awards are made
U A one-year basis, aud are renew-
able for three additional years or

il graduation, whichever is the

orter period. This ig contingent
on the winners satisfying the acas
demic and conduct requircments of

732

the universities where the scholar-
ships are held,

The 1962 grants bring to a total
of sixty-two the number of such
scholarships awarded by Inco since
the plan was inaugurated in 1936.

The new recipients of scholarships
are as follows: Joux Gorbox Fapx-
1aM, a graduate of Qakville Trafal-
gar High School, Oakville, will en-
ter Qucen'’s University, Kingston, to
study applied science for engineer-
ing. Mary Craupia Grasssy, who
has completed first year university
at Marianapolis College, Montreal,
will continue her studics in the Fa-
culty of Arts and Science, major-
ing in languages. Tenrnexce CurTIs
Gnery, a graduate of Port Colborne
High School, has been accepted in
the Faculty of Applied Science for

Metallurgical Engineering at
Queen’s University.  Marcagrer
Rurtn  Hawvey, a graduate of

Thompson High School, has enrolled
at the University of Manitoba in the
Faculty of Arts and Science, major-
ing in matlematics. Ruvo Iives, a
graduate of Lockerby Composite
School, is enrolled at the University
of Toronto in civil engineering.
Perer LeRov Myers, a graduate of
Sudbury High School, will study ap-
plied seience for engineering  at
Queen’s University.  BeverLey
Whartox, a graduate of Copper
Cliff High School, will attend
Queen’s University, Faculty of Arts
and Science, specializing in chem-
istry. Georce Ronenr Wuirixg, a
graduate of Lively High School,
will enter the Faculty of Arts and
Science, University of Toronto, to
study for an honours B.Se. degree
in mathematics and physics.
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