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OPTIMIZING ENERGY CONSUMPTION AND PRODUCTION RECOVERY IN THE WORLD'S LARGEST
TRAIN PHOSPHORIC ACID PLANT

M.L. Walton & C.A. Pflaum, International Minerals & Chemical Corporation, U.5.A.
R.H. Curtis & J.M. Enriquez, Davy McKee Corporation, U.S.A,

1 - SUMMARY

This is a description of Davy McKee's design of the world's largest single train
phosphoric acid plant for IMC at their New Wales operation in Central Florida,
USA. The plant was designed for the same capacity as the first two trains built
by Davy McKee for IMC in 1975, with a substantial reduction in energy consump-
tion. The plant was designed using the new "Mark IV" Prayon Attack Tank System,
and Davy McKee Wet Rock Grinding and Pond Water Recycle System. The lower

energy consumption goal was achieved with the added benefit of higher production
efficiency and product quality.

2 - INTRODUCTION

Between 1962 to 1975, Davy McKee in Lakeland designed, engineered, constructed,
and commissioned 42 Prayon wet process dihydrate phosphoric acid plants with
individual capacities ranging from 120 to 1150 MTPD Pp0g5. The performance of all
of these plants exceeds the original design parameters.

Although there are differences between the plant designs of the 70's and 60's,
due to the continuous improvement in technology and egquipment developments,
these improvements were oriented to the capability of :

Designing larger plants
Reducing maintenance costs
Improving piant reliability

. Processing Tower grades of rock
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In the mid 1970's, with the il shortage and continuously rising energy costs,

Davy McKee Lakeland, together with Society Industrielle de Prayon S.A., took a

more energy efficient approach in their plant design while maintaining the same
high quality standards of performance of the past decade. Thus the new genera-

tion of Prayon's plant "The Mark IV" was developed in 1978.

The main innovations introduced were :

1. New attack tank compartment size and confiquration together with new
agitator designs that improved agitation and at the same time reduced
agitation power requirements.

2. New Tow level flash cooler and slurry recirculation system, where all
slurry is recirculated through the flash coolers at an increased flow
rate, and the internal recirculation pumps are eliminated.

This new system reduces the AT acrossthe flash cooler to 2°C, elimi- -
nating almost completely scale build-up in the system.
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As a result of the new low Tevel flash cooler arrangement, it was possible
to accomplish this higher slurry recirculation flow through the flash cooler
with a large reduction in pumping horsepower.

The higher slurry recirculation flow, together with the improved agitation,
reduces solid build-up in the attack tank itself. This, together with the -
reduced scaling in the flash cooler, improves plant operating factors and
reduces maintenance costs.

3. Use of vacuum pumps instead of steam jets in the flash cooler vacuum system.

With this modification, we are using a more efficient vacuum source, thus
allowing more high pressure steam to be converted to electricity in a
turbogenerator.

These above innovations together with the already existing Davy McKee's
wet rack grinding system and in-plant pond water reuse system, made
possible the efficient design of the largest single train phosphoric acid
plant in the world for International Minerals and Chemical Corparation

at New Wales, Florida.

The IMC New Wales plant was designed to produce 1452 MTPD P205 as 28 % P205
filter product acid using IMC 67 BPL wet ground phosphate rock and 93 % sulfuric
acid as raw materials. The phosphoric acid plant consists of Prayon's Mark IV
attack tank system and a filtration system consisting of a Bird-Prayon 30D
filter with a 30E central valve. Because the main innovations as explained
before are in the attack tank section, only this portion of the plant will be
described.

PROCESS DESCRIPTION (Refer to Figures 1 and 2)

The IMC third train Phosphoric Acid plant has a design capacity of 1452 MTPD
of Po0g as 28 % P205 acid.

The basic raw materials for the phosphoric acid plant are 67 BPL wet ground
phosphate rock and 93 % sulfuric acid.

The process consists of reacting wet ground phosphate rock (5 % + 35 mesh) with
sulfuric acid at a temperature and phosphoric acid concentration such that cal-
cium sulfate dihydrate (gypsum, CaS04 .2H20) is precipitated. Phosphoric acid
is produced at a strength of about 28 % P205 and is separated from the gypsum
on a Bird-Prayon filter.

Reaction occurs in an eight compartment tank. Compartments 1 through 6 are
collectively called the reaction section ; compartments 7 and 8 are called the
digestion section. The phosphate rock is introduced into the attack tank from the
rack grinding area as a 68 % solids slurry. The rock slurry can flow into either
or both compartments No. 1 and No. 2 of the attack tank.

Sulfuric acid (93 % HpS04) is suppliad at battery Timits under pressure. The
acid is metered and then enters the mixing tees feeding No. 2 and/or No. 3
attack tank compartments. A small flow can be metered to compartment No. 7 if
the excess concentration of HpS04q is low in the digestion tanks. The flow split
depends on operating experience.
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Recycled phosphoric acid (No. 2 filtrate) from the filtration c¢ircuit is pumped
to the attack tank. The No. 2 filtrate is level controlled and flow recorded to
the mixing tees feeding the No. 2 and/or No. 3 compartment of the attack tank.

In addition, a sludge stream from the 40 % P205 clarification tank can be pumped
to the No. 1 compartment.

In the attack tank, phosphoric acid containing 38-40 % gypsum solids slurry
circulates successively from compartment No. 1 to No. 5 ; the circulation is
provided by the flash cooler pumps. Slurry is Tifted by vacuum from compart-
ment No. 5 to two parallel Tow level flash coolers. After being cooled by
evaporation, the slurry is pumped back to the attack tank compartment Mo. 6.
The slurry exits compartment No. 6 in two different directions : filter feed
overflows to the digestion compartments No. 7 and 8 and is then pumped to the
filter ; the rest of the slurry recirculates back to the No. 1 compartment of
the attack tank. The ratio of recirculation flow to filter feed flow is appro-
ximately 32 : 1 at design conditions. This high recirculation rate ensures good
djspersion of reactants, e.qg., uniform distribution of free sulfate in the attack
sTurry.

Attack tank slurry temperature is maintained by the two paraliel flash coolers
previously mentioned. Most of the heat of reaction and heat of dilution of
H;SU4 is removed by evaporation of water from the slurry under vacuum. Control
ot the quantity of heat removed is done by adjustment of the absolute pressure
in the flash coolers.

The purpose of No. 7 and 8 digestion compartments is to give gentle agitation
and adequate retention time. This ensures that crystallization of gypsum and
fluosilicates is as complete as possible by eliminating supersaturation of
the slurry.

A variahle speed filter feed pump supplies reaction slurry from compartment No. 8
to the filter for separation of gypsum and recovery of phosphoric acid. The aged
slurry is filtered on the Bird-Prayon tilting pan filter. The filter cake is
given two countercurrent washes. Four separate acid strengths leave the filter
and are collected as three filtrates in the filtrate seal tank :

a. 28 % Po0g acid from the No. 1 filtrate section of the filter is collected
in one of the filtrate seal tank compartments. From here it is pumped to the
first stage evaporator feed tank.

b. Acids from the cloudy port filtrate and No. 2 filtrate sections of the filter
are collected and mixed in a second filtrate seal tank compartment, From
here it is pumped as 20 % ?o0g5 recycle acid to the mixing tees discharging
to the attack tank.

¢. Acids from the No. 3 filtrate section, cake dry section, and cell dry section
are collected and mixed in a third filtrate seal tank compartment. From here
the acid (7 % P205} is pumped back to the filter and used as wash in the
No. 2 filtrate section.

Each filter pan inverts and the cake is blown off the cloth by air from the cake
discharge blower. The filter cloth is then washed with recycled pond water. The
cake is discharged and sluiced in the gypsum hopper with recycled pond water
(from No. 2 hotwell). The gypsum slurry flows by gravity from the hopper to a
pumping station from where it is pumped to the gypsum pond.
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A horizontal cross flow packed scrubber is provided to remove fluorine from the
vapors vented from the attack tank, digestion tank, filter, filtrate seal tank,
and barometric condenser seal tank. Pond water is the scrubbing medium. The pond
water flow is designed so that the fluorine content of the exhaust vapors is
reduced to an acceptable level.

ATTACK TANK SYSTEM DESCRIPTION

4.1. - Attack Tank Design

4.2.

4.3,

The IMC Attack Tank is an eight compartment cagbon brick Tined rectangular
concrete vessel. Total liquid volume is 2000 m3, 1400 m? in the reaction
section (compartments No. 1 through 6) and 600 m3 in the digestion sectiom
(compartments No. 7 and 8).

Flash Cooling System

The flash cooling system consists of two 8 m diameter Tow level flash
coolers in parallel. A Morris 1200 mm diameter axial flow pump installed
in each flash cooler discharge downleg provides a total recirculation flow
through the attack tank and flash cooling system of 19,900 m3/hr. This
high recirculation rate not only insures a low scale build-up in the
attack tank and flash cooler system, but also provides a flow pattern in
the attack tank whereby short circuiting is not possible, as in the case
of a single tank system which relies on agitation to prevent short
circuiting.

The vacuum system for each flash cooler consists of a barometric condenser
and a Nash 1iquid ring vacuum Pump, Y-Belt driven by a 250 hp motor.

Attack Tank Agitators

The attack tank agitators were jointly designed hy Prayon and Lightnin
System Division of Mixing Equipment Corporation. The main improvement to
conventional design is the use of variable pitch blade instead of the
constant pitch or flat blades., There is one agitator per compartment.

The agitators in compartments No. 1 through 4 have three rows of impellers,
four blades variable pitch in the two Tower impellers, and a four blades
radial type upper impeller. The two lower impellers provide most of the
agitation flow, the upper impeller provides the necessary surface agitation
for rapid blending of the raw materials and also acts as a mechanical defoa
mer. Agitator drives are Lightnin Hollow Quill Type with 250 hp motors.
Compartments No. 5 and 6 agitators are designed as above, but with only

two blades on the upper impeller ; agitator drives are Lightnin Hollow
Quill Type with 200 hp motors.

Digestion compartments No. 7 and 8 have single four blade variable pitch
impeliers. Agitator drives are Lightnin Hollow Quill Type with 75 hp motors
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4.4, - Fume 5crubber System

The attack tank, No. 1 filtrate section of the filter, filtrate seal tank,
flash cooler hotwell and evaporator hotwells are all vented through a
Davy McKee design cross-flow scrubber, which meets both State of Florida
and EPA air pollution regulations. This scrubber system, together with the
use of wet rock, produces a very clean and pleasant working enviromment’

5 - PLANT PERFORMANCE

5.1.

- Process Performance

The New Wales plant was operated for six weeks before being shut down
last December because of the poor fertilizer market conditions.

The first four weeks were spent in debugging the plant and collecting data
for optimizing the operation. In this period, the plant ran consistently
at 820 and 1180 MTPD P05 with P205 recoveries of 93 to 95 %, based on
filter cake Tosses.

Once the gperating parameters were optimized, the plant was run up to

1452 MTPD P205, while producing 28.1 % P05 product acid with an average
recovery of 95.2 %. During the Tast four days of operation, because the
acid storage tanks were full, the plant rate was brought down to 1090 MTPD
P05, while producing 28.1 % P205 acid with an average recovery of 97.7 %.

The plant performance during this last two week period is summarized on
TABLE 1.

TABLE 1
Cake Losses
Filter Product Total W.S. C.I. and
Plant Rate % P20g P20g P20sg C.5. P205R
1452 MTPD P205 28.1 4.8 0.4 4.4
1090 MTPD £205 28.1 2.3 0.4 1.9

5.2. - Equipment Performance

5.2.1.

- Agitators

The new design of attack tank agitators consumed much less power than
expected. During the first four weeks of operation, when the plant
recoveries were rather low, there was concern that the level of agitation
might be insufficient and thereby cause higher P205 1osses. However,
the Tast two weeks of operation indicated that there was enough agita-
tion for the chemical reaction.

After the six weeks of operation, when the attack tank was emptied and
inspected, the level of scale build-up was minimal with the exception of
underneath the flash cooler suction and discharge downlegs (especially
under the suction tegs in compartment No. 5) and in compartment No. 7,

where 1t was considered excessiva. Modifications to correct these problems

are presently planned without additional agitator power input.



5.2.2.

5.2.3.

Conclusions

The IMC New Wales new phosphoric acid plant performed better than expected ; the
plant operated up to 1452 MTPD P205 without reaching its maximum capability. Al-
though there were indications during the last two weeks of the run that plant
recoveries were 1 to 2 % higher than the other two Prayon plants built for IMC

by Davy McKee in 1975, it is too early to rely on this improvement. The horsepower
consumed by the new attack tank system was significantly Tower than anticipated
and approximately 40 % of the 1975 plants (see Table 2). Based on the IMC operatior
even more energy efficiency will be possible in future plants.
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These modifications include lengthening the flash cooler suction. and
discharge downlegs, and reversing the direction of agitation in No. 7
and No. 8 compartments.

Another problem that was experienced with several agitators is erosion

along the bottom of the blades near the stabilizers. Since it is believed
that the stabilizers are not required, they will be removed. .

Flash Cooling System

- Fume Scrubber System

This system performed extremely well. At start-up, the flash cooler
pumps were found to be surging slightly and the motor ammeters indicated
that the flow was higher than design. The pumps were slowed down to meet
design flow condition. At this reduced speed and the plant operating at
1452 MTPD P05, the flash cooler aT was 2°C, as designed. The flash
coolers were opened for inspection on several occasions and were found
to be completely clean. After six weeks of operition the flash coolery, =
flash cooler pumps, and circulating piping showed no sign of scale build-
up, as experienced with the high level flash coolers. However, the flash
cooler system, as designed, presented the only major problem encountered
in the plant. Because of the flash cooler piping arrangement, the pumps
are mounted at a lower level than the main attack tank roof, leaving a
very small freeboard when operating at normal 1iquid level. Due to the
wave effect created by the agitators' upper blades, a severe foaming and
sturry spiliage problem occurred around the pumps. Modifications to seal
off the openings and eliminate the spillage are in progress. In a smaller
plant, with only a single flash cooler, this problem would not have occur-
red, because the pump can be mounted at the main roof eievation.

The fume scrubber system performed according to design and met both EPA
and the State of Florida air pollution requlations.




(1-4)
Agitators (5-6)

(7-8)
Flash Cooler Pump
Slurry Recirculating Pumps
F.C. Vacuum Pumps
Filter Feed Pump

Fume Serubber Fan®
TOTAL HP

TADRLLE 2

Attack Tank System HP

1452 MTPD PoOs

1995 PLANT 1481 PLANT
Connecied Consumed Connectad Consumed
4 x 250 4 x 220 4 % 250 4 x 140
{5} 1x 150 1 x 105 2 x 200 2x110
6] 1x75 1 x 70
2 x50 2 x 45 2x 75 2x 40
2 x 3s0 2 x 320 2x125 2 x 80
2 x 50 2 x 45 - -
2000* 2000" 2 x 250 2 ¥ 200
1 x 200 I x 60 1 x 200 i x 160
1/2 x 2¢0 1/2 x 150 172 x 200 /2 x 120
44325 4110 2600 1660

*  Oniy 5¢% of fume serubber dedicated to attack tunk.

+ Equivalent hp that could be generated by steam consumed by vacuum jets.

FUTURE

PROJECTS

Connected

4 x 150
2 x1:0

2 x 50

2x 125

2 x 250

1 x 200
172 x 200
2050

L~ 81



L
LYY f’g’gg; FE'Z‘Aj‘ }gi{z; j’ lg&' ‘1 |_g_¢‘4 F»Jg'zii 048" WEd ml
S APIRAYION A ETF IR A RDie CAGEN ! A7 TACK REABENT  CLASH CA A A AL AN A Jrr 4 OUD AATH SCLasER  SCRUEE
QAGENT METERNG ke ACTTATER T i A I WETERNG L1 ] [IL 228 Bk . - 7] ZE7¢ 1) £aN YalE
a %l Sustps SAL AN £oWENIEE &S
R a)—se2etnl 3)
g
150\ Al S FROV S TER vk F
MPPRRLY P STE A ]
frre STEAH (R 1S/ mR) — o searen P s
oy TG EraNDRAT IOV i ; L0262 4sPrY 14 ,alj;u-d
- &} (J) ELVCLED OMD MTER 4

L

TR o1 <Gy £vaE)
Q e Ja
’. ) FUME FROW FILTRAVE SEAc TANE A, 7%

140248 T8IV SYARAEATOR nulimid &ﬂi
&

G

X

(357 S 106 Tk rwvE K {2}
[2) -

®G

) SNV EVADRATIK r0InE e Grram
10 AIMaS; 1 J-4
S1ENCER )
> TV (an ok TiaX mal6R /"\ [< 14O s
= 0TIV TANK S s —_— ;> 70 aTas
E ’
w2 1
- EEE

3 Ty A T Wl
A

3 l

IJ \ q202
— n (7 lis_NTO Eae8Tinis IMEnE
- N

8 - 81

Ae e D i
@ES 2L s L oL
N LA SR 3
{20 )———
i Suisyard N N
20 EVARSEAT 10,
Ca2¢a: o) e CTRIITIEN
S R 0N S06E_sAun D o Al
Eff—@m’nm?/w Ay -, ) N o surcn s gocy
o) 3
£380 1 a ]
- BRGSO IR 832 SN B S
Cagis " P o2 12 s
- 3 @) sfe T ™
7279 I S i
v 220 ] -
=3 —— e 2034 o e RS- . ==
T rALvCH 2379 4304 2 o2 B
ficaa] |
AXK_Siumny AKX SLACAY . ATTACE Tans FhTER
72D PumPs SrSTem. scyRRY ITORACL ATTACK TANE ACITFATOES D D a MCK“
— | srotacE T I CONFARTIMENTS NU/ TRV $ 20030 PunPs a
27 AGITATR LOMNETAMENTS YT AND & 1202A8 -G b i
- R T THE Mg s e Ao e ot o Sionioesd P e S ety 8 Doy
R LBl o e Beeres S S S A
“‘."l_ ™ B LIRS SRR

WINERALS & CHEMICAL CORPORATION
IR0 TRAN EXPANSION

Loy

alrarance

4305

N ¥ s, ! < T » T ] | v ' ) J " 1 l [




- S N |
:
- pera i Lf“ §7.5 70 r77a T | 23'5 rﬁoilq l_’ AT 1&1 . u'fj ‘b:’.ﬁi]
% T 78 i Ying 2 t 2150 mfuﬂ 1R I r!u Q.L SELPMIATY VaLuoyim PYARY VAL uust  (oo4 g 10 *
r YA 20 7 FATRAIE e 24 Ying BA¥ o4 . g
T L UL T ilam.;n'( Ty, ‘ﬁa A0, ﬂﬂ'!"a CRUBIER = WATER 8go31ce
S F TR AUIE_SCRUBYER Lt
T . I
T N AN AGTER (76 Cemem ——
¥ Fooer " > {6 ) -l ? l -
Jd '
PR o OO o) warie —
0 - Y \\Ja FR0M VIF WOTHECL —Cﬂﬁﬂ.‘:ﬂ
es
-_ 10 4 RPORATION
Auh SEaLS
FMOwt  E TR SELD warp N\ N b 1 AL 1K .
(2. Ay — : Ao SEMLS
o ) o ) ) (
)
—) P remE
A Y - PUOCESS WALER _
/ \ 101 . —0a)- <AREART)
N SN N/ \_«_,‘._, ST — o/ Tafgasw caieR 1‘-°§D
. " I r Vacuund pusins L
o7 2] e ;
KL ureare SHTRATE FuThArE oo l
(g H4 £ 37EAMN 200 o/ mH) Je— 3
Fol2} 22044 220; 2z02¢ 130 & 7
H [}
i s
0 H 28
' t
G J P
| 7t
AaARINT AR YARCNA AR . ) it
BTN > S __j [ E * L
QX ar ()} I T
. VY fumel S(Asosex
g N O [ - s x-(: g 7
& <G 207 )
M L | r 1 : G )‘ &x - A 2! ;
1 _ L0 am
| . 1 CONDITIONERS
(K2
QEFaT) 12 A LS {7\ — _': I LUt wrcomrrenr ' 23 .
Y] AN 1 L .
) 2307 (,‘)w_—.m_{:l_r_ﬂ_“"‘ )
) 0 18w
w748
m TU IO ITAGE TANK M M M 10 BrRSUM PonD
INTHE URAMIUM RECOVERY AREA . Gz ) |
i
| i
| \i
|
¢
1
=} 70 2REaxw
uiras Y] s |
*ﬁé’L_I .
o ol &
] 1
[y [ ey iy peey % (2L |
Ao/ Snre. M ATQF  FKIMTE A MR 3 UTBE  ELTRATE R LA TaTING PuN FuTir &l {4
P74 BuMB DN ABATOR] T ApmB SEAL T : T4ANSTER Avner v Aul Em#’
F I G . 2
= TN
[03°F 0002
i . ' 3 ! 2 ' ) T v T ° T " T
. 0 T ’ e 3
. VMR oL



18 - 10

T™n/82/18 gptimizing energy censumpticn and preduction racovery in the world's largest
train phosphoric acid plant by M.L. WALTON & C.,A, PFLAUM, International
Minerals & Chemical Corporation, USA, R.H, CURTIS & J.M. ENRIQUEZ, Davy
McKee Corporation, USA

DISCUSSION : (Rapportedr Mr. P. MORAILLON, SICNG, Greece) -

2 - Mr. M. GAURON, COFAZ Si, France

1. In Table 1, you Indicate total upreacted + gocryvstallized PO lesses at two
plant rates. What do the figures 4,4% and 1.9% actually inciuae?

2. Can you indicate the pond water and gas flow rates in the horizontal cross
flow scrubber?

A - 1. The figures 4.4% and 1.9% are the filter cake non-water soluble losses at

the two different rates. They are expressed as a percentage of the feed P?DS.
These figures include the citrate inscluble P_O_ (unreacted phosphate rock)
plus the citrate soluble Pgos (dicalcium phosphate cocrystallized with the
gypsun) .

In practice, the tetal P_O_, water soluble P_O., and Cad in the gypsum cake
are determined. Phosphaté Fock and filter product acid are also analyzed for
total P Q. and Cad. This enables a P O and Cad balance to be made, and hence
the tot%lswatar soluble and PO caké Ecsses can be calculated as a percenta-
ge of rock feed P_O_. The €.8. and C.I. losses are assumed by difference of
total and water soluble losses.

2. The design flow rates to the horizontal cross flow scrubber were as follows
for a plant capacity of 1482 MTPD P205:
Pond Water - 568 M3 hr
Gas Flow - 76,700 M°/hr

Q - Mr. D.W. LEYSHON, Jacobs Engineering Co, USA

1. Tabla 1, page 5, shows a very subsztantial difference in sclid solution loss
at the two rates raeported, Jacobs experience with Dorreo reactors shows a
nuch lower effoct of detention {operating rate) on the ¢.I./C.35., We would
suggest the rock feed particle zize might have been significantly finer at
the lower operating rate. Do you have any rock size data?

2. The Dorrco reactor five day test run done in 1966 (=ae Slack) reported an
average 2.32% jinsoluble loss P_O_ at 31% acid stremgth, so we do not find
the 1.9% you report a large ifpFovement considering the intervening 16
Vears.

3. Also, the water soluble losses are not conzistent. They should be significant-
ly higher at the high rate and we believe repulped gypsum slurry samples
rather than pan samples could show this.
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Ground rock particle size was not significantly different between the two
fapacities reported, The design grind was 5% + 35 Tyler mesh. The average
grind for the period at 1452 MIFD P205 was S5.3% + 35 mesh, 45% -200 mesh,
and for the peried at 1090 MTED P205 was 4.38% +35 mesh, 47% -200 me=zh,

The increass of non water-soluble cake losses between rates of 1030 to 1452
MTPD P.,0. is rather High, but it shcould be remembered that these are results
trom a”two week period only a month after start-up of the World's largest
phosphoric acid plant. There was only limited time to attempt to optimize
operation. We expect that after longer pericds of stable operation, the dif-
ference in P205 logges between the two capacities will raduce.

It should be recognized that non water-soluble losses of 2.2% D 0. are very
good for any design of dihydrate plant. Therefora, there is a 1Imit to how
much this can be improved without going to a recrystallization route. We do
not know if we can maintain the 1.9% ¢.3. and C.I. P ©. in the future at
1090 MTED onr, but if so0 the benefitz are certainly ndt ingignificant. An
improvement of 0,3% PZO at 1090 MTPD P.O_. represents annual savings of

# 200,000 for losses valued at # 200/T 83 .

Since Mr. Leyshon refers to performance of a Dorrco plant in the 1580s we
have checked on the details. Unfortunately, Mr. Leyshon in his one paper did
not give any data for a modern Dorreo plant, so we cannot see if there has
been any improvement in their performance in 16 years,

The plant performance shown in Slack is the same as in the paper "Manufacture
of Phosphoric Acid from 2,A.C. Black Rogk Using the Dorr-cCliver Single Tank
Reactor" by Kronseder, Kulp, Leyshon, Jaeggi, presented at TFI Round Table,
Washington, D.C., 1965, By extracting data from these two published sources
and comparing with the Prayon Mark IV plant operation at IMC, we can produce
the following tabie:

Dorrao Prayon Mark IV

Operating Rate STPD P205 360 1200
Rock Grinding Method Dry Wet
Rock Grind-200 Mesh % 65 47
Rock BFL : o8 &7
Retention time, hrs 7.2 1.8%
T power Consumption, KEWH/ST P,0c 70-75 38
Stean, 1lb/ST P205 375 -

Non water—soluble Cake Logses, % P.0. Feed 2.2 1.9

275

x - . .
Includes digestion volume (filter feed)

4+
Attack plus filtration

From the above numbers, it is evident that the Pravon Mark IV performance was
ocbtained with a coarser rock, only two thirds of the retention time, and about
half of the power (even ignoring steam) compared to that of Derrco. Therefore,
the whale plant performance has to be considered before assessing whether it
iz an improvement.

On vour gomment on water zoluble 2 0. losses at different rates, the numbers
reported were obtained from IMC's éaily laboratory analysze=z and we do not
have any reasen to gquestion them., In our opinion, the results show that we
have not reached the maximum filter capacity, especially if vou censider that
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this Eilter is egquipped with a 30-BE central valve and the new Bird-Prayon
sloped bottoms pans which increase the Eiltratesx drajinage speed,

Q = Mr. E. UUSITALDO, Kemira 0Oy, Finland

In your conclusion, you have notified 40% enerqgy saving compared with phosphoric
acid built in 1975. Are you bullding now after these experiences new mixers also
in the old reactors? ‘

-

A - Although we have not yet replaced the mixers in anyv of the existing plants with
the new design, murrently we are conducting studies in several plants to deter-
mine the return on investment of such modifications, and we are very optimistic
that they will be carried out in the near future.

Q@ - Mr. P. SMITH, QUIMBRASIY, Brazil

L.

2.

Could you pleasa explain.the reasons for the use of the 30-E central valve on
the 30-0 Prayon filter?

Would such a Righ recireulation be advisable for a relatively coarse (60%
10C mesh} ignecus phosphate?

The new Mark IV Prayon plant at IMC was designed for 1452 MTPD P 0. as 28%
acid. The 1975 Mark ITI plant Is able to achieve this capacity a8 3 maximum
with a conventional 30D filter and valve. Because of the expected improvement
in the reaction section and hence better f£ilterability of the gypsum/phospho-
ric acid slurry, we were confident that this plant capacity could easily be
handled in a Bird-Prayon 30D filter with an active filter area of 175 MZ.
Howaver, it was decided teo install the central valve of a 30E filter to ali-

minate the liguid fleoding posgibility when the plant operates over design
capacity.

For a relatively coarse ignecous rock, because of their lower reactivity, the
recirculation rate should be approximataly 30 to 70% lower depending on the
particular rock and the particle size distribution



