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PREFACE

To provide reliable information on the nature and quantity of
emissions to the atmosphere from chemical manufacturing, the Manu-
facturing Chemist's Association, Inc., and the National Center for Air
Pollution Control, United States Public Health Service, Department of
Health, Education, and Welfare, entered into a study agreement on
October 29, 1962. A cooperative program was established to investi-
gate emissions from selected chemical manufacturing processes and to
publish information about them in a form helpful to air pollution control
and planning agencies and to chemical industry management. Direction
of these studies is vested in an MCA-USPHS Steering Committee, which

is presently constituted of the following members:

Representing USPHS Representing MCA
Stanley T. Cuffex* Willard F. Bixbyx*
Robert L. Harris Louis W. Roznoy
David Monti Clifton R. Walbridge
Raymond Smith Elmer P. Wheeler

Information included in this report describes the range of emis-
sions during normal operating conditions and the performance of
established methods and devices employed to limit or control these
emissions, Interpretation of emission values in terms of ground-level
concentrations and assessment of potential effects produced by the

emissions are outside the scope of this program.

*Principal representative.
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USE AND LIMITATIONS OF THIS REPORT

This report, one of a series concerning atmospheric emissions
from chemical manufacturing processes, * has been prepared to provide
information on phosphoric acid manufacture by the thermal process.
This report does not include information on the manufacture of phos-

phoric acid by the wet process.

Background information is included to define the importance of
the thermal-process phosphoric acid industry in the United States.
Basic characteristics of the industry are discussed, including growth
rate in recent years, uses for the product, and the number and location

of the producing sites.

A process description is given for the thermal process. Process
information includes discussion of normal process variables that affect
the quantity of emissions, the normal range of emissions, and methods
of controlling or reducing emissions. Supplemental material provides

detailed emission sampling and analytical methods,

The emission and operating data in Table A-1 in Appendix A
represent results from approximately 90 percent of the present number

of establishments; **

Most of these data have been gathered from production records of
phosphoric acid producers. The data also include results from several

stack-sampling programs conducted during late 1966 and early 1967 by

*Two previous reports have been published in this series: "Atmos-
pheric Emissions from Sulfuric Acid Manufacturing Processes,"
PHS Publ. No. 999-AP-13; and "Atmospheric Emissions from Nitric
Acid Manufacturing Processes, ! PHS Publ. No. 999-AP-27. They
are available from the Manufacturing Chemists' Association,
Washington, D. C., and Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, D. C. 20402,

¥*Establishment a works having one or more thermal-process phos-
phoric acid plants or units, each of which is a complete production
entity.



the United States Public Health Service. Results obtained from these

tests are consistent with the data received from other industry sources,

Emissions to the atmosphere from a thermal-process phosphoric
acid plant depend upon a number of factors, such as plant design, skill
of operation, efficiency of hydration, and the type and operation of
special devices to reduce emissions. This report should be reviewed
in 5 to 10 years to determine whether revision is necessary to reflect

prevailing conditions.

Although this report is an industry review primarily for public
officials concerned with the control of air pollution, the information
should also be helpful to chemical plant management and technical
staffs concerned with the control of air pollution. It may also be help-
ful to engineering students, medical personnel, and other professional
people interested in emissions from thermal-process phosphoric acid

plants,
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SUMMARY

PHOSPHORIC ACID PRODUCTION

Production of phosphoric acid by the thermal process has in-
creased at an annual rate of about 8 percent during the period from
1953 to 1963, and this growth rate is expected to continue in the imme-
diate future. Thermal-process acid is used primarily in the manu-
facture of industrial phosphates and generally has-been confined to non-
fertilizer use. In recent years high-purity thermal-process acid has
been used in increasing quantities for the production. of the new super-

phosphoric-acids: (up to 80 percent PZO5). !

At the present time 27 operating establishments, several of which
have more than one furnace, produce more than 1,000, 000 tons of
phosphoric acid per.year: (PZOS basis), Strength of acids produced
varies from 75 to 85 percent phosphoric acid, although a few plants

produce acid of up to 105 percent phosphoric acid.

EMISSIONS FROM THERMAL-PROCESS PHOSPHORIC ACID

The major atmospheric contaminant from thermal-process phos-
phoric acid manufacture is phospheric acid mist discharged in the
absorber exit gas, This gas stream alseo contains water vapor and
trace amounts of nitrogen-oxides. - The concentration of acid mist from
the plants that supplied data varies from 0.1 to 16.9 milligrams of
acid mist (expressed as P205) per standard cubic foot of stack gas.

Emission data are shown in Table A-1 in Appendix A,

A second important emission is the acid treating tank discharge
gas, which can contain significant amounts of hydrogen sulfide. These
emissions are intermittent and may range from 10 to 2500 parts per

million of hydrogen sulfide, as shown in Table A-1.

CONTROL OF EMISSIONS -
Operating practices have little effect on emissions of acid mist.

Several abatement devices have the ability to reduce emissions of acid

325-033 O - 68 - 2 3



mist by as much as 99. 9 percent. Both high-pressure-differential
wire-mesh mist eliminators and high-efficiency glass-fiber mist

eliminators are capable of this high performance.

Emissions of hydrogen sulfide can be controlled by alkaline
scrubbing or by incinerating the hydrogen sulfide in the phosphorus

furnace.
EMISSION GUIDELINES

The emission and operating data in Table A-1 show that acid
mist and spray can be controlled effectively by commercially available
abatement devices, Collection efficiencies range from 95 to 99. 9 per-
cent, with about one-third of the collection efficiencies reported being
99. 9 percent or better. This degree of control is possible in the pro-

duction of 75 to 105 percent phosphoric acid.

Stack effluent from thermal-process phosphoric acid plants
normally has a plume of from 50 to 100 percent opacity. The plume
dissipates in a few hundred feet, depending on acid mist concentration

and atmospheric conditions.

Since only trace amounts of nitrogen oxides are emitted from

these plants, abatement equipment is not used to reduce these emissions.

Hydrogen sulfide emissions from the acid treating facilities are
influenced by operating practices, The relatively small intermittent
emissions of hydrogen sulfide can be controlled by alkaline scrubbing

or can be oxidized in the phosphorus furnace to sulfur dioxide.
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GROWTH OF PHOSPHORIC ACID INDUSTRY

In 1938 low-cost electric power became available in large quan-
tities in the Tennessee River Valley. The availability of low-cost.
power and the presence of thermal-quality phosphate rock in the Maury
County area of middle Tennessee brought about the production of
elemental phosphorus by the electric furnace process. The thermal

process of producing phosphbric acid was the natural outgrowth.

A very pure phosphoric acid can be produced by the thermal
process. This acid normally is used to produce high-quality phosphates
for food, drug, and detergent uses; and since 1940, production has in-
creased at the same general rate as the demand for these products. A
few installations now produce fertilizer-grade acid, but they account

for only a small part of the annual production.

In 1941 the production of thermal-process acid was about 108, 500
tons (PZOS basis) while wet-process acid production was slightly higher
at 132, 000 tons, By 1945 production of thermal-process acid and wet -
process acid were equal at about 132, 000 tons each. Since 1945 both
segments of the industry have continued to grow, but since 1950 wet-
process acid production has exceeded thermal process production, as

is shown in Figure 1. Production data are given in Table 1.

The thermal process is now used to produce approximately one-
third of the phosphoric acid annually in the United States. The thermal-
process acid industry can be expected to increase at the same rate as
the national economy unless technical changeslalter the cost differential
between thermal and wet acid, Should thermal acid ever become
economically attractive for fertilizer manufacture, production would

increase rapidly.
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Figure 1. Production of phosphoric acid in
United States, 1941 through 1965.
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Table 1. GROWTH OF PHOSPHORIC ACID INDUSTRY IN UNITED STATES2

{tons/year 100% PZOS basis)

Year Thermal process Wet process
1941 108,494 131,521

1942 104,655 118,970

1943 103,418 127,248

1944 111,157 141,14

1945 132,149 132,593

1947 191,911 174,987
1948 211,578 220,828
1949 259,677 245,427
1950 295,073 299,152
1951 330,096 338,426
1952 357,622 388,908
1953 462,580 436,152
1954 506,774 631,252
1955 540,025 774,998
1956 570,235 811,770
1957 632,954 936,129
1958 657,372 1,033,205
1959 740,747 1,140,658
1960 762,531 1,324,695
1961 844,761 1,409,173
1962 869,805 1,576,976
1963 947,293 1,957,476
1964 1,007,624 2,275,418
1965 1,007,941% 2,837,119

aSubject to revision.

Growth of Phosphoric Acid Industry



THERMAL-PROCESS PHOSPHORIC
ACID MANUFACTURE

INTRODUCTION

The process of producing phosphoric acid from elemental phos-
phorus is referred to by several names, including: the electric furnace
process, phosphorus burning process, and thermal process. In this

report it will be referred to as the thermal process.

Essentially all of the phosphoric acid produced in the United
States is manufactured by either of two commercial processes. The
wet process produces phosphoric acid from phosphate rock by treat-
ment with sulfuric acid. The thermal process produces phosphoric

acid by burning elemental phosphorus in air.

The cost of phosphorus pentoxide produced by the thermal process
is nearly twice the cost of that produced by wet-process acid. 1 Thermal-
process acid as normally produced contains 75 to 85 percent phosphoric
acid (H3PO4), but a few plants produce an acid of 100 to 105 percent
phosphoric acid. Acids of up to 115 percent phosphoric acid can be

produced with modifications in process design and operation.

High-grade thermal-process phosphoric acid is normally used in
the production of industrial phosphates, i.e,, plasticizers, detergents,
fire retardants, pharmaceuticals, and food-grade acid. Only a small

quantity is used in the phosphate fertilizer industry.

RAW MATERIALS

Raw materials for the production of phos$phoric acid by the
thermal process are elemental (yellow) phosphorus, air, and water.
Phosphorus. is the basic raw material and is usually produced by the
reduction of phosphate ore in electric furnaces. Phosphorus is nor-
mally handled in the molten state and must always be submerged under
water or blanketed with inert gas because it ignites immediately when

exposed to air. Phosphorus is usually produced at a point remote



from the thermal acid plant and is commonly shipped by rail as a

liquid under water.

PROCESS DESCRIPTION

Thermal-process phosphoric acid manufacture, as shown in

Figure 2, typically involves three steps.

1. Burning (oxidizing) the liquid elemental phosphorus in a

suitable chamber to produce phosphorus pentoxide.

2. Hydrating the phosphorus pentoxide with dilute acid or water

to produce phosphoric acid liquid and mist,
3. Removal of the phosphoric acid mist from the gas stream.
The following reactions are involved:

P4 + 5 OZ —_— P4010 (phosphorus pentoxide)

P4010 + 6 HZO — 4 H3PO4 (orthophosphoric acid, nor-
mally called phosphoric acid)

Phosphorus is transferred from the liquid phosphorus feed tank
to the burner tower by a pump or by liquid displacement at feed rates
that range from 1 to 5 gallons per minute. At the burner the phosphorus
is mixed with air and is oxidized at temperatures of 3000° to 5000°F in
the combustion chamber._3 The resulting mixture of phosphorus pen-
toxide vapor and excess air passes from the combustion tower and into

the hydrator.

Although many plants have refractory or graphite-lined combus-
tion towers, a few new burning towers are constructed of water-jack--
eted stainless steel. In stainless steel towers weak phosphoric acid
introduced into the combustion tower flows down the walls to remove
excess heat. The phosphorus pentoxide vapors from the combustion
tower are contacted with weak and product acid to hydrate the oxide to
phosphoric acid and to absorb acid mist. This may be accomplished
in one unit, but many plants use separate absorbing towers. In some
new designs the acid sprayed into the hydrator is cooled prior to re-

cycle. This permits use of a smaller quantity of acid and allows the

10 THERMAL-PROCESS PHOSPHORIC ACID



€ - 89 - O ££0-52¢

amjoejnuey ploy suoydsoyq

11

ACID TREATING PLANT
STACK EFFLUENT

STACK (AIR + H,S)
EFFLUENT
(AIR + H4P0, MIST)
AIR
BLOWER
BLOWER HYDROGEN SULFIDE,
SODIUM HYDROSULFIDE,
e L OR SODIUM SULFIDE
A EQUIPMENT iy “p ER  RAW ACID TO STORAGE
¥ /T
: FILTER
PHOSPHORUS PRODUCT
FEED TANK STRONG ACID TO
H3PO, STORAGE
COOLER ;
PHOSPHORUS HYORATOR- | hrem
ngagg;xon ABSORBER BUMP B
SPARGER BLOWER  PUMP
BURNING AND HYDRATION SECTION ACID TREATING SECTION

(USED IN THE MANUFACTURE OF ACID
FOR FOOD AND SPECIAL USES)

Figure 2. Flow diagram for typical thermal-process phosphoric acid plant.



production of higher strength acid.

Some product acid is drained from the bottom of the hydrator-
absorber. Gases containing acid mist leave the hydrator-absorber

and enter air pollution abatement equipment.

Venturi scrubbers, packed scrubbers, glass-fiber mist elimina-
tors, wire-mesh mist eliminators, and electrostatic precipitators are
used as abatement equipment at phosphoric acid plants. Weak acid
collected in this equipment flows to storage tanks and is recycled with-
in the process. Exhaust gas from the abatement equipment is dis-

charged to the atmosphere,

Raw acid may contain arsenic, lead, and other heavy metals that
make it unsuitable for use in food products. In the preparation of food-
grade phosphoric acid the raw acid is treated with a sulfide to precipi-
tate arsenic and other heavy metal ions, Hydrogen sulfide, sodium
hydrosulfide, or sodium sulfide is added in excess of theoretical quan-
tities to batches of raw acid to precipitate the metal sulfides. Sodium
hydrosulfide is usually used. In the treating operation the solution is
blown with air to remove excess hydrogen sulfide. The metal sulfides
are removed from the acid by filtration before the product acid is trans-

ferred to storage.

YIELDS AND LOSSES

The yields from thermal production of phosphoric acid are
exceptionally high., In efficient plants about 99.9 percent of the phos-
phorus burned is recovered as acid, The loss of acid through leaks
and discharges to sewers is usually negligible. Losses of phosphoric.
acid to the atmosphere represent direct product loss; therefore, effi-
cient collection devices are normally installed in the gas stream before
the gas is discharged from the plant, The collector efficiency data
given in Table A-1 show that the collector efficiencies range from 95.0
to 99. 9 percent and average 98.0 percent. In most units, more than
90 percent of the acid is absorbed prior to the final collecting unit,

Under these conditions, yields will approach 99.8 percent.

12 THERMAL-PROCESS PHOSPHORIC ACID



EMISSIONS FROM PHOSPHORIC ACID
‘MANUFACTURE BY THERMAL PROCESS

PHOSPHORIC ACID MANUFACTURE

The principal atmospheric emission from the manufacture of
phosphoric acid by the thermal process is acid mist in the absorber
discharge gas. In the normal operation of the plants the hydration of
phosphorus pentoxide (P4010) creates phosphoric acid mist. Acid
mist loadings within the process can be quite high. ILoadings as high
as 6000 milligrams per dry standard cubic foot of stack gas have
been reported. It is not uncommon for as much as half of the total
phosphorus pentoxide to be present as liquid phosphoric acid particles
suspended in the gas stream. 4 Economical operation of the process
depends on agglomeration of the acid mist particles and subsequent
separation from the gas stream. For this reason all plants are

equipped with some type of emission control equipment,

The gas stream from the hydrator contains phosphoric acid mist,
often incorrectly referred to as PZOS mist, Actually the acid mist is
in the form of orthophosphoric acid (H3PO4). Unhydrated phosphorus
pentoxide does not exist in stack gas, 4 The particle size of the acid
mist ranges from 0.4 to 2.6 microns with a mass median diameter of
1. 6 microns. > Figure 3 from Gillespie and .Iohnston6 is a graph of
particle-size distribution developed from laboratory experiments.
Roughparticle-size determinations made on three of the four plants
sampled by the U.S, Public Health Service s(howed that 90 percent of
the acid mist particles at the collector outlet were less than 5 microns

in diameter.

The stack gas stream may contain as much as 60 percent and as
little as 10 percent water vapor, depending on design and operating
conditions. Water vapor in the plume usually ranges between 40 and 50

percent. This usually results in a dense white plume of 100 percent

13



opacity. Depending on weather conditions and acid mist concentration,

the plume usually dissipates in a few hundred feet.

TTT I T1]
g 20— _
Py 15— -~
QCL
2 1w _
o : =
i -~
5 os— ]
x _ RETENTION  —]
< < .
S wf TF RUN NO. TIME, min  —
w - 4 379 6 98 _
d ® 380 5 12
= o2k 4381 0 74 -
s = 393 0 08
a.

N N N
0.51 2 5 10 20 L0 60 80 ES 99 499.9%

CUMULATIVE MASS PERCENT LESS THAN Dp

Figure 3. Particle size distribution of phosphoric
acid mist. Mist loading, 1.0 mg/liter.

Table A-1 presents emission and operating data from 25 plants
at which typical abatement equipment is used. Depending on plant
operating conditions and type of abatement device, emissions range
from 0. 10 to 16, 9 milligrams of phosphoric acid mist per standard
cubic foot of stack gas (expressed as P205). The average emission of
all plants supplying data and those that were sampled is 7. 7 milligrams
of phosphorus pentoxide per standard cubic foot of stack gas. The
majority of the plants from which data are presented were producing
75 to 85 percent phosphoric acid and were operating within 10 percent

of rated capacity.

Thermal-process acid manufacture employs high-temperature
combustion that is normally conducive to the formation of nitrogen
oxides. Many factors such as flame temperature, residence time, and

quantity of excess air affect the amount of nitrogen oxides formed,

14 THERMAL-PROCESS PHOSPHORIC ACID



Because data on the quantity of nitrogen oxides formed in the thermal
process is not generally available, two plants were sampled for nitro-
gen oxides. The data, listed in Table A-1, are from plants 12 and 24,
The results, expressed as nitrogen dioxide, average 10 ppm. Appar-

ently nitrogen oxide emissions are not significant in this process.

ACID TREATING

In the preparation of food-grade phosphoric acid the raw acid is
treated with hydrogen sulfide, sodium hydrosulfide, or sodium sulfide.
These chemicals are added in quantities slightly in excess of the theo-
retical amount. Heavy metals such as arsenic and lead are precipitated
and separated by filtration. Excessive amounts of the treating chemical
result in the formation of hydrogen sulfide, which is discharged from
the treating tank, This emission is not continuous and may vary from
substantial quantities for a short time to little, if any, detectable

quantity.

Of the 25 plants that supplied data, 21 produce food-grade acid
and, therefore, at times generate some hydrogen sulfide. Five plants
reported hydrogen sulfide content of the acid-treater vent gas. The
concentration of hydrogen sulfide in these plants ranged from 10 to

2500 parts per million,

OPERATING FACTORS AFFECTING EMISSIONS

No serious problems are encountered in the startup or shutdown
of a thermal phosphoric acid manufacturing unit that affect losses
from the final collector. Maintenance of proper liquid flows and pres-
sure differentials on the absorbers and collectors allows little or no
increase in acid mist discharged to the atmosphere during either start-

up or shutdown,

Maintenance is not usually considered to be a major problem.
Sprays, fans, mist eliminators, and other equipment obviously must
be maintained in good operating condition. If a continuous emission
monitor is used on the collector exhaust, problems with the abatement
equipment will be apparent to the operator quickly. Operators are
normally concerned with keeping losses at a minimum because any

loss is a direct loss of product.

Emissions from Acid Manufacture 15



ABATEMENT METHODS AND EQUIPMENT

Scrubbing

Packed and open tower scrubbers have been used widely to col-
lect phosphoric acid mist. Low initial cost and ease of construction
are advantages of these units, Conventional packing, e.g. Raschig
rings or Beryl saddles, may be used. Both water and weak phosphoric

acid are used as scrubbing media,

An important factor in efficient effluent collection for a given
packed height is gas velocity. In one pilot plant study, collection
efficiency increased from 40 to 95 percent while the gas velocity,
calculated on the basis of an empty tower, increased from 2 to 7 feet

per second. 7 This is shown in Figure 4.
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Figure 4. Effect of gas velocity on phosphoric acid
recovery in pilot-plant packed tower.
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Scrubbing is an inexpensive and simple abatement technique, but
high collection efficiency is not usually obtained. Sorne plants have
improved efficiency by installing wire-mesh rnist eliminators after the

scrubber.

Emission and operating data for plants that use such devices are
presented (Plants 1 through 6, Table A-l), The emissions range from
3 to 14 milligrams PZOS per standard cubic foot of stack gas. The
average emission concentration from the six plants is 7.5 milligrams

per standard cubic foot.

Venturi Scrubbers

Venturi scrubbers are capable of operating at high collection
efficiencies on phosphoric acid mist. The extremely small size of the
mist particles usually requires pressure differentials in excess of 40
inches of water. Collection efficiencies of venturi scrubbers are de-
pendent on mist particle size, pressure drop across the venturi and
spray liquid rate. The effect of particle size on efficiency is illustrated
by Figure 5. 5 Collection efficiencies of 98 percent on l-micron parti-

. . 5
cles and 78 percent on 0, 5-micron particles are reported.
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Figure 5. Collection efficiency of venturi scrubber
as a function of particle size.5
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Complete process data on a venturi gas scrubbing system are
3
given in Table D-2.  Overall phosphorus pentoxide recoveries in ex-

cess of 99. 9 percent are shown.

Plants 9 through 16 in Table A-1 provide operating and emission
data of venturi scrubber installations. Acid mist concentrations vary
from 6 to 17 milligrams of phosphorus pentoxide per standard cubic

foot of stack gas.

Cyclonic Separators with Wire-Mesh Mist Eliminators

Cyclonic-type collectors are used in some plants to separate

acid mist from hydrator-absorber effluent gas. Because of the small
particle size of the acid mist other abatement devices usually supple-
ment these collectors. Supplemental collectors are typically wire-
mesh mist eliminator pads of low pressure differential. Data on two
plants using this type of equipment are presented (Plants 7 and 8, Table
A-1). Emission concentrations of 8 and 15 milligrams per standard
cubic foot are given for these plants. High collector efficiency cannot
be expected because cyclonic separators are not effective on particles

of less than 10 microns in diameter.

In some plants venturi scrubbers are provided after the hydrator
to operate in series with cyclonic separators. These venturi scrubbers
have several functions and are not used solely for abatement. They
actually hydrate part of the phosphorus pentoxide vapor, agglomerate
the fine acid mist particles,and cool the stack gases. Up to half of the
product acid may be recovered by the venturi - cyclonic separator
system. Cool weak acid is added at the venturi throat. Gases are
cooled rapidly by the evaporation of water from the acid and the expan- v
sion of the gas. A venturi scrubber followed by a cyclonic separator
can recover up to 99. 9 percent of the acid mist at pressure drops of 35
to 60 inches of water. In a system of this type the inlet loading to the
venturi may be as high as 6000 milligrams of phosphorus pentoxide per
standard cubic foot. Table A-l shows data for this type of system
(Plants 10, 11, 12, and 13). Emission concentrations range from 2.5 to

16.9 milligrams of phosphorus pentoxide per standard cubic foot of gas.

18 THERMAL-PROCESS PHOSPHORIC ACID



The average of the four plants is 10. 6 milligrams of phosphorus pent-

oxide per standard cubic foot of stack gas.

Fiber Mist Eliminators

Glass fiber mist eliminators are capable of high collection effi-
ciency in removing phosphoric acid mist from absorber effluent gas
streams. Table 2 reports collection efficiencies of 95.2 to 99 percent
with particles of less than 3 microns in size in pilot units using vapor
velocities of 1,4 to 4. 8 feet per second. 8 Table A-1 gives process and
emission data for plants with glass fiber mist eliminators (Plants 17,
18, 19, 20, 21, and 22). These plants operated with collector efficien-
cies of 96 to 99. 9 percent at gas velocities ranging from 0.4 to 13 feet
per second. The pressure drop of these units varied from 7 to 22
inches of water. Emissions reported ranged from 0.1 to 9.0 milligrams
of phosphorus pentoxide per cubic foot of stack gas. The average emis-
sion of this group of plants was 2.4 milligrams of phosphorus pentoxide
per cubic foot, which is well below the average of 7.7 milligrams of
phosphorus pentoxide per standard cubic foot for all plants reported in
the study. When mist eliminators are operating at a superficial vapor
velocity of less than 1 foot per second and at pressure differentials of
about 20 inches of water, collection efficiencies of 99. 9 percent are
attainable. Plants 21 and 22, examples of this type of installation,
report emissions of 0.1 and 0,25 milligram of phosphorus pentoxide
per standard cubic foot of stack gas. Plants 21 and 22 also report

clear stacks.

The stack gases leaving phosphoric acid plants can be made com-
pletely invisible when the mist loading is reduced to 0. 02 milligram of
phosphorus pentoxide per standard cubic foot of stack gas, the concen-
tration of mist in the collector is at least 75 percent phosphoric acid,
and the stack gas temperature is above 80°C. Under these conditions,
the water vapor present in the gases disperses in the atmosphere

before the gases are cooled below their dew point.

Good gas distribution is mandatory for glass fiber mist elimina-

tors.
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Table 2. PHOSPHORIC ACID MIST COLLECTION BY HIGH-EFFICIENCY
FIBER MIST-ELIMINATOR PILOT UNIT AT HIGHER VELOCITIES8
Collection
Mist loading Mist loading efficiency
Flow through |of gases into | of gases from on particles
Hours of pilot unit, pilot unit,d pilot unit, 3 microns and

operation cfm fps mg PZOS/scf mg PZOS/scf smaller, %
4 219 Lk.6 38.9 0.53 98.6
5 219 4.6 32.1 0.57 98.2
6 219 4.6 27.4 0.60 97.8
7 68 1.4 ho.2 0.60 98.5
8 68 1.b4 39.2 0.31 99.2
2,521 146 3.1 47.5 1.45 97.0
2,522 146 3.1 45.8 2.20 95.2
2,523 146 3.1 50.5 2.03 96.0
2,546 224 5.8 40.8 1.35 96.7
2