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ABSTRACYT

High performance wet scrubbers, notably the CentriField
(American Centrifugal Industries, Inc.), are being used success-
fully for the control of phosphate dryer and calciner emissions.
Such scrubbers combine relativeély low energy costs and low
maintenance.

Variations in ore sources and process variables affect the
selection of the scrubber. Until more is known about these
variables, the authors recommend the use of adjustable pressure
drop, high performance wet scrubbers.



CONTROL. OF FMISSIONS TROM PUHOSPHATE DRYERS AND CALCTINERS

WITH HIGH DPERFORMANCE WET SCRUBDRERS

High performance wet scerubbers are being used successfully
for the control of phesphate dryver and calciner emwissions. High
performance wet scrubbers combine lower energy requirvements with
low maintenance to produce acceptable cmiscion levels. The mnew
CentriTicld scrubber® is particularly noteworthy. Tt has now
been used successfully on several phosphalte dryers and calciners.

- This paper presents an overview of various emission control
devices on phosphate dryers and calciners and examines the ef-
fects of ore source variables and process variables on the con-
trol problem. As expected, ore variations from region to region
. do affect the difficulty of the control preblem. It is not ex-
pected that a given dryer or caleciner would give widely different
emissions from one day to the next. But that, in fact, is the
case. The process variables that cause this are not well undex-
stood, but they can be great enough to play an even larger role
than the ore source variables in determining the design of the
final emission control device.

There are principally three types of source. Western type
rock is one which contains sufficient orgenic matter to make
high temperature calcining desirable. Eliminating the organics,
and at the game time the carbonates, removes problems further
along in the process. Other ores, principally Eastern, are
dried directly or first separated by flotation (beneficiation).
The floats become the commonly known "concentrate' where the
clay is usually rich enough to dry directly. Land pebble may
be combined with concentrate before drying. Sometimes, Western
rock undergoes flotation and/or drying before calcining. Thus,
a whole range of possibilities exists with respect to resulting
emiscion characteristics. The distinctions inherent in the
source may therefore be lost. The control techniques applied
to one operation may not be directly applicable to another.

In addition, process variables, even within a given opera-
tion, create large differences in emissions characteristics.
These can cause wide swings, even over short periods of time.
They are recognized but not well wnderstood. This is not a
unique situation by any means. This kind of erratic behavior is
alse scen in other industries. Sludge incinecrator emissions
characteristically change with percent of operating capacity,
actually creating a heavier burden for the control device as the
load decreases. There are other processes where erratic behavior
is the rule. Dryers and calciners in genevral tend to fall into
this group.

*Manulactured by ACL, Inc. 1



Figure 1 shows a number of processes which were piloted
with the Centriliecld wet scrubber. Many procesges give repro-
ducible results which dependably plot as simple log functions.
Wire coating HWHACL fumes; brass smelting Zn0 fumes; a lab test
dust, Nytal 400, are good examples. In the othcr cases the
curve shoun is only a peneralization of scattered data points.

Of interest in Figure 1 is the variation in slopes for
different emissions. ‘The slope for calcined phosphate ore is
one of the steepest. This means that a relatively large change
in the emissions will be realized by a relatively small change
in the scrubber pressure drop.

Figure 2 shows actual data for the catalyst dryer shown in
Figure 1. This dryer processes several differenct catalyst
products. Catalyst A process gave stable results when it was
tested. Catalyst B process shows slightly anomalous behavior
on.Day. 1l tests. It was tested again another day while building
up the slurry concentration, as a variable. The data shown
where taken before the slurry concentration built up appreciably.
It behaved on Day 2 like an entirely different product.

The curve shown in Figure 1 earlier for calcined Western
phosphate rock is generalized from the data shown in Figure 3.
Figure 3 also shows the guaranteed performance point which was
offered on the basis of particle size data shown later in Figure 4.
A pilot program was insisted on to substantiate the CentriField
lower pressure drop guarantee. To get the guaranteed efficiency
of 997, the pilot data shows 12.5" w.c. is actually required,
instead of the 18" guaranteed. The first full-scale scrubber
test point is also shown, not as good as the pilot, but still
within guarantee. At the time the guarantee was made, 99%
removal was needed to meet code. For most of the time since,
the scrubber has been operating at 8-~10" w.c., with emissions
averaging only 37% of code requirements (sce Figure 6).

There is no doubt that process variables can affect emis-
sions. Figure 4 shows the effect on a phosphate rock dryer emis-
sion as the percent moisture of the product is varied. Obviously,
there are other operant factors, but the trend is clear. 1In this
case the product is for stockpiling and is dried to prevent
freezing. Some washing (beneficiation) was done beforeband.

This material will be calcined later. The effects that might
carry through the calcining step can only be conjectured about.

Returning to the subject of the source orxe, Figure 5 shows
sizing data for uncontrolled emissions from a calciner and a dryer.

[N



The calciner is précessing a Western rocl. The dryer is pro-
cessing "land pebble." Both determinations were made with an
inertial sampler; that is, an impact impinger. The authors con-
sider thie technigue to be more relevant to what the control
device sees than any other means. The dashed line is a sedi-
mentation analysis of a collected sample from a similar caleiner.
It should show up finer if anything, and it does. Tt was on

the basis of this sedimentation analysis that we guaranteed the
99% cfficiency at 18" w.c., as explained earlier. As a side note,
Venturi manufacturers quoted between 30 and 24" w.c. pressure
drop. Imertial data are not available for phosphate concentrate.
Presumable, it is coarscr than "land pebble.” '

Figure 6 shows a number of calciner installations with var-
ious emiscion control devices and the respective emission levels.
In Cases la and 3a a CentriField was added to existing calciner,
cyclone installations (Cases 1 and 3). Early results indicate
* the emissions are reduced to 25% of the allowable level. 1In
Case 5, an impingement scrubber was replaced with a CentriField
serubber? (Case 5a) that is operating in the 18-20" w.c. range.
Imissions that previously averaged 1557 of the allowable level
are now reduced to an average of 10% of allowable. Similarly,
the CentriField scrubber? in Case 6a replaced the moving bed
serubber in Case 6. The scrubber pressure drop in both cases
is 8-10" w.c. By this substitution, the emissions were reduced
from an average of 159% of allowable to an average of 37% of
-allowable emissions. '

Figure 7 is a similar display for phosphate dryers. Cases
22 and 22a demonstrate a case wherc process variables obviously
play a part in the final emissions. The same CentriField scrub-
ber gave the two different results. Test 1 (22) was right on
the heels of plant start-up and during debugging. Aifter final
adjusting and letting the process settle down at its full load
rating, the results in Test 2 (22) were obtained. The pressure
drop difference between the two cases is nowhere near enough to
explain the shart drop in emissions. This may be tested by plot-
ting on a slope like that in Figure 3. A twin installation is
somewhere in between. The first certification test, while not
at full load, shows it to be closer to 22a.

It is apparent that high performance wet scrubbers will meet
emission standards. The Centri¥Field with its low energy requive-
ment is an excellent example for the economic justification of
high performance wet scrubber.
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