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1.0 INTRODUCTION

Testing to determine particulate emissions from an ammonium
sulfate plant was conducted by Scott Environmental Technology, Inc. for the
U.S. Environmental Protection Agency under Contract No. 68-02-2813, Work
Assignment No. 26. Three tests were conducted on December 12 and 13, 1978
at the Chevron Chemical Company ammonium sulfate plant located in Richmond,
California.

Particulate tests were conducted at the inlet and outlet of a
venturi scrubber controlling emissions in the exhaust gases from an ammonium
sulfate drier using EPA Method #5. One test to determine particle size
distribution was also performed at the inlet to the scrubber using an Andersen
2000 Cascade Impactor. Opacity of the gas exiting from the scrubber was
recorded during each test by a smoke reader. Samples of the ammonium sulfate
crystals were collected at the inlet and outlet of the drier to determine
moisture content. Also, samples of the scrubber Tiguor were collected down-
stream from the scrubber.

The test arrangements were made through William Moriarty, Manager -
of Operations, Manufacturing, with Chevron Chemical Company. Dennis Holzschuh
of the EPA was present during the tests as was Marvin Drabkin of Mitre
Corporation who monitored the plant process.

Scott Environmental Technology Inc.
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2.0 SUMHMARY OF RESULTS

The particulate concentration at the outlet of the scrubber ranged
from 0.0516 to 0.122 grains/scf and averaged 0.084 grains/scf for the three
runs. The average gas flow rate was 4038 dscfm resulting in an average
particulate mass flow rate of 3.0 1bs/hour. Inlet particulate concentrations
averaged 43.8 grains/scf with an average gas flow rate of 3803 dscfm and
particulate mass flow rate of 1424 1bs/hour. The collection efficiency of
the scrubber was 99.9% for Test Run No. 2. Complete Method #5 results are
summarized in Table 2.1.

The results of the particulate size distribution sampie are shown
in tabular and graphical form in Table 2.2 and Figure 2.1, respectively.

The average moisture content of the ammonium sulfate crystals was
0.54% at the drier inlet and 0.19% at the drier outlet. Complete results
are shown in Table 2.3.

The opacity at the outlet averaged 0% during each test. Results of

. the opacity readings are summarized in Tables 2.4 through 2.7.

The field data sheets are included in Appendix A.

Scott Environmental Technology Inc.
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~ “Average during sampling.

l{E} ot Environmental Technology [nc.

Average in entire duct,

LE 2.1 : C '
gﬂaMARY OF METHOD #5 Location Inlet Outlet
RESULTS o " Run No.’ 2 3 4 1 2 3
.. Date : 12/12 12/13 12/13 1 12/12 12/12 | 12/13
Chevron Chemical Company . -
Date: 12/12 & 12/13/78 Time Started 1540 0850 1330] 1245 1705{ 0902
L Time Ended 1730 | - 1100 1420 1504 | 1921 1124
Barometric Pressure: Pbar {in. Hg.) 30.31 | 30.35]30.35 | 30.26 t 30.25] 30.35
Static Pressure: P (in. H,0) -0.05 | -0.05 | -0.05 1.0 1.0 1 1.0
Area of Stack: A (ft°) 2.50 | 2.50 2.50 | 1.23| 1.23] 1.23
Pitot Coefficient: Cp 0.838 |0.838 (0.838 10.835 0.835 |0.835
Meter Calibration-Factor: Y 0.94 0.94 |0.94 11.075 {1.075 {1.075
Area of Nozzle: An (inz) 0.0491/0.0491 {0.0491 | 0.035 {0.035 {0.035
Total Sampling Time: e(Min-) 90 30 fza.75)1 128 | 128 {128
T
Gas Sample Volume: Vm (ft°) a7.22542 429 112,390} 91.508187.924 | 95.571
. . 1
Avg. VYelocity Head: (V a )gv . (in. H,0 0.25-] .
9. Yelocity (Voo Javg. (in. K00 0.25 | 0.20 304 1.16 | 1.0 { 1.30
Avg. Orifice Pfessure: aH (in HZD) | 0.82 | 0.70 0.83 | 1.97 1.76 2.19
. . o
Avg. Stack Temperature: TS ( R) 638 636 641 | 574 571 574
* o .
| Avg. Meter Temperature: Tn (R) 550 1 536 540 | 537 547 516
Volume of Liquid and Silica :
Collected: 3? Ty e bl 73 | 56 | 16 |186 | 151 | 185
c v
Gas Sample Volume @ Std. Cond.: '
ym(Std) (£t3) = 17.64 Vmy (pbar+ﬁﬂ/13.5)' 43.242 ) 39.904| 11.570] 98.252(92.599 | 104.241
: m o ' :
Yolume of Water Vapor: '
Moisture Content: B _ = Vw(Std)
Molecular Weight of Stack Gas (dry): .
Mg = 0.44 (%7C0,) +0.32 (3 0,) + 28.90 | 28.90| 28.90 | 28.821 28.86 | 28.86
0.28 (¢ N2+z o)
' T
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TABLE 2.1, Page 2

Locaticn Inlet . Qutlet
. Run Number 2 3 4 1 2 3
”;iifukar(gfgghg of prack Gas (wet): 28.09 | 28.22] 28.24| 28.02| 28.09] 28.02

S d - WS T WS :

Stack Pressure: Po (in. Hg) = Py, + P /13.6) 30.31 | 30.35] 30.35] 30.33| 30.32] 30.42
Stack Gas Velocit 1/2 50.98°
ck Gas Yelocity:

v (ft/sec) = 85.49 C (4PT /P ) 31.01 1 27.61} 33 9321 63,19 | 59.61| 66.79
ptack Sas Volume Flow Rate: 3612 | 3272 | 39942| 4027 | 3830 | 4256
QSd (dscfh/min) = 1059 (1'Bws)vs A PS/TS
gcfgﬁlhigﬁﬁg Eaéovﬁluﬂe Flaw Rate: 4652 | 4142 | 5090°| 4663 | 4399 | 4929

S .
Weight of Particulate Collected: m (mg.) 127541.4 64757 .4 502.9 | 310.11 825.1
- 315547
Concentration of Particulate @ Std.Cond.(dry): 3

Cg (or/scf) = 001862 m /¥ (std). - 45.48 | 25.02°} 42.05{ 0.0789{0.0516 | 0.122
(. (g/dsem) = 0.03529 m /v (std)] fio4.1 }57.27 | 96.24}0.181 ]0.118 }0.279
Mass Flow Rate of Particulate: 3 . |

o\ o - 1408 | 701.7°) 1439 | 2.7 { 1.7 | a5
Q (1b/hr) = 0.008§71 C Oy |
~ Isokinetic Rate:
1 (%) = 13.61 T, Vo (std)/Ps "sAn@(l'Bws) 97.6 ]99.4 | 94.1 | 96.5 | 95.7 | 96.¢
Control Efficiency, % i | ceem 1 99.9 | 99.43

1Aver_age during éampling.
2Average in.entire duct.

3Not included in average due to leak in sample train.

Scott Environmental Technology Inc
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TABLE 2.2
PARTICLE SIZE DISTRIBUTION

Date: December 13, 1978 Poar (in. Hg.) 30.35
Location: Chevron 0
Sampling Loqation: Inlet g;;;#eT$TEe((;2n) %78
Traverse Point No. Sampied: 19 Sample Volume (cf) 0.937
Moisture (% H20) 6.1
Meter Temp (°F) 76
Flow Setting, aH
(in. H20) 0.67

Nozzle Diameter (in.} 0.250

Sample Flow Rate (at stack conditions): 0.50 cfm

Plate . Net Wt. Cumulative . ECD
No (mg) % % (Microns)
1 157.3 5.8 100.0 14.73 and larger
2 789.5 29.1 94,2 9.28
3 1271.6 46.8 65.1 6.15
4 413.8 15.2 18.3 4.26
5 71.2 2.6 3.1 2.71
6 13.2 0.5 0.5 1.40
7 0.5 0.0 0.0 0.85
8 0.9 0.0 0.0 0.58
Backup
Filter 0.3 0.0 0.0 <(,58
TOTAL 2717.4

iy

{3:} I Scott Environmental Technology Inc.
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Date Time
12-12-78 1442
12-12-78 1440
i2-12-78¢ 1712
12-12-78 1716
12-13-78 1119
12-13-78. 1117

TABLE 2.3

AMMONIUM SULFATE CRYS
MOISTURE ANALYSIS

TAL

Test Sampie Net Wt. Net Wt. Moisture
Run No. Location Wet, Gms. Dry, Gms. %

1 InTet 361.0 358.8 0.61
1 Outlet 344 .3 343.7 Q.17
Inlet 372.1 370.2 0.51
2 Outiet 386.6 385.6 0.26
3 Inlet 409.1 407.0 0.51
Qutlet 392.3 391.8 0.13
Average at drier inlet - 0.54

Scott Environmental Technology Inc.

Average at drier outiet - 0.19
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TABLE 2.4

SUMMARY OF RESULTS OF OPACITY READINGS

Location: Scrubber Qutlet

Test Run No.: 1
Date: 12-12-78

Color of Plume:

White

Stack Height: 20 feet

Distance to Stack: 150 feet

Wind Direction: South Speed: 0-20 MPH
Sky Description: Gray Clouds - 75%

Note: Readings every 30 seconds; therefore, average opacity = sum/12

Set Time . Opacity Set Time : Opacity
Number  Start . 'End Sum Average Number  Start End "~ Sum ° Average

1 1230 1236 5 0

2 1236 1242 35 5

3 1247 1253 15 0 .

4 1263 1259 15 0

5 1269 1305 30 0

6 1304 1311 15 0

7 1311 1317 10 0

8 1317 1323 20 0

9 1323 1329 25 0

10 1329 1335 10 0

11 1335 1341 20 0

12 1341 1347 15 0

13 1347 1353 35 5

14 1353 1359 35 5

15 1359 1405 0 0

16 1405 1411 15 0

17 1411 1417 15 0

18 1417 1423 10 0

19 1423 1429 5 0

OVERALL AVERAGE: O

(3:)1 Scott Environmental Technobgy Inc.
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TABLE 2.5

SUMMARY OF RESULTS OF OPACITY REAbINGS

Location:  Scrubber Qutlet

Test Run No.: 2
Date: 12-12-78

Color of Plume: White ‘
Note: Readings taken every 30 seconds; therefore, average opacity = sum/12.

Stack Height: 20 feet

Distance to Stack: 150 feet

Wind Direction: South gSpeed; 10-20 MPH
Sky Description: Gray clouds - 75%

Set Time . Opacity Set Time : Opacity
Number  Start . "End Sum  Average Number  Start End " 'Sum Averaae
1 1540 1546 15 0
2 1546 1552 10 0
3 1552 1558 5 0
4 1558 1604 15 0
5 1604 1610 10 g
6 1610 1616 10 0
7 1616 1622 20 0
8 1622 1628 15 0
9 1628 1634 10 0
10 1634 1640 10 0
11 1640 . 1646 0
12 1646 1652 0 !
13 1652 1658 20 0
14 1658 1704 5 0
15 1704 1710 5 0

OVERALL AVERAGE: 0

{S} i Scott Environmental Technology Inc.
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TABLE 2.6
SUMMARY OF RESULTS OF OPACITY READINGS

Location:  Scrubber Qutlet Stack Height: 20 feet
Test Run No.: 3 Distance to Stack: 150 feet
Date; 12-13-78 Wind Direction: South Speed: 0-10 MPH
Color of Plume: White _ Sky Description: White Clouds - 50%

Note: Readings taken every 30 secopds; therefore, average opacity = sum{l?.
Set Time . Opacity Set Time . Opacity
Number  Start . End Sum  Average Number = Start End " Sum_ Average

1 0848 0854 5 0 21 1048 1054 0 0

2 0854 0900 0 0 22 1054 1100 5 0

3 0900 0906 5 0 23 1100 1106 0 0

4 0906 0912 5 0 24 1106 1112 0 0

5 0912 0918 0 0 25 1155 1201 0 0

3 0918 0924 0 0 26 1201 1207 5 0
7 0924 0930 5 0 27 1207 1213 5 0

8 0930 0936 0 0 28 1213 1219 0 0

9 0936 0942 5 0 29 1219 1225 "5 0

10 0942 0948 0 0

11 0948 0954 0 0

12 0954 1000 5 0 OVERALL AVERAGE: 0

13 1000 1006 0 0

14 1006 1012 10 0

15 1012 1018 5 0

16 1018 1024 0 0

17 1024 1030 15 0

18 1030 1036 0 0

19 1036 1042 - 5 0

20 1042 1048 0

|{:S> Scott Environmental Technology Inc.
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TABLE 2.7

SUMMARY OF RESULTS OF OPACITY READINGS

Location:  Scrubber Qutlet Stack Height: 20 feet
Test Run No.: 4 Distance to Stack: 150 feet
Date: 12-13-78 Wind Direction: Seuth Speed: 0-15 MPH
Color of Plume: White ‘ Sky Description: Clear
Note: Readings taken every 30 seconds; therefore, average opacity = sum/12.
Set Time . Opacity Set Time Opacity
Number  Start .‘End ~ Sum Average Number  Start End “Sum Averaae
1 1437 1443 20 0
2 1443 1449 20 0
3 1449 1455 10 0
4 1455 15 0

OVERALL AVERAGE:

i Scott Environmental Technology Inc.
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3.0 DISCUSSION OF RESULTS

A 40 inch stack extension was installed on the outlet of the dropout
chamber in order to provide the necessary length of straight duct. ODue to the
cyclonic flow leaving the dropout chamber, it was also necessary to install a
flow straightener in the duct.

Run No. 1 at the scrubber inlet was aborted due to a ruptured
sample filter. The rupture was apparently caused by pressure surges in the
sample train due to clogging of the nozzle and probe by the particulate.
Clogging of the nozzle and probe was a problem during each test. During
Runs No. 2 and 3, sampling was interrupted several times to clean the nozzle
and probe. At the completion of sampling during Run No. 3, a leak was
detected in the inlet sample train in a fitting in an umbilical line.
Therefore, an additional test run (Nuhber 4) was made at the inlet. Saﬁp]ing
was halted during Run No. 4 after the sampling traverse was completed for the
center sample port due to the large amount of particulate collected. A
velocity traverse only was performed on the remaining sample points.

Particle size sampling was conducted for only two minutes. However,
due to the high concentration of large particles in the gas stream, the first
few collecting plates were overloaded with particulate. Using a cyclone pre-
separator, perhaps in an out-of-stack configuration, may have improved the
sampling. Immediately after the sampling was completed, the collection plates
were sealed in individual containers to aveid the loss of any sample.
Particulate collected in the sample nozzle and sample head was included as
part of Plate No. 1.

Scott Environmental Technology Inc.




4.0 PROCESS DESCRIPTION ANMD OPERATION

The Chevron Chemical plant is designed to produce 220 TPD of ammon i un
sulfate (AS} from ammonia and sulfuric acid. All of the AS produced is
seld for use as fertilizer. The plant operates continuously 24 hours a
day for periods up to 5 to 6 weeks between short periods of maintenance.
Varying AS market conditions during the year also affect the length of
plant shut-down periods. |
A. Process Descriptioh

Figure 4.1 shows a simpiified diagram of the AS process and the
sampling Tocations. -Su]furic acid (98 percent) and anhydrous ammonia are
ébmbined in a reactor or "saturator." The heat of reaction provides the
energy for evaporation. As the concentratien increases, the AS sclution
becomes saturated. AS crystals then form and are allowed to grow in size.
The crystal slurry is fed to a centrifuge, which separates most of the
liguid from the crystals. The wet crystals are then passed through a
gas-Tired rotary drum dryer, scfeened, and conveyed to a storage ware-
house. A vencuri scrubber with a liquid-to-gas ratio of 26 gal/1000 acf
and a pressure drop of 13 inches of water is used to contr61 dryer
emissions.
B. Process Operaticn

The purpose of the test program was to measure emission levels from
the venturi scrubber controlling dryer emissions. Process conditions were
carefully observed, and testing was performed cnly during periocds when the

plant production rate was normal. Buring the tests, pertinant operating




i
)

It

conditions were\monitored and recorded on process data sheets. These
sheets are incjuded in Appendix B.

As shown by Table 1 of Appendix B, the plant operated at a production
rate very near the design capacity of 220 TPD during the emission tests.
No calibrated weigh belts were used. The ammonium sulfate production rate
was caiculated from both the sulfuric acid and ammonia flow rates.
According to plant personnel, the sulfuric acid flow rate is a more
accurate basis for computing the production rate than the ammonia flow
rate. Thz accuracy of the AS production rate based on acid flow is
estimated to be within % 5 percent,

 The following Darametéfs'ﬁeféqhon1€5;égﬂgﬁk{ﬁgSfﬁé‘tésté”té Qéf%ﬁ;“
that the dryar was operating normally:

1. Su]furié acid flow rate

2. Ammoniz flow rate

3. AS product weigh belt ﬁéading (uncalibrated)

4. Dryer operating temperdtures

5. Centrifuge amparage

6. Crystallizer ligquor level, temperatdre, vacuum

7. Parcent free acid in crystallizer elutriation leg

8. AS sturry surge tank level

9. AS specific gravity of slurry

Process monitoring began approximately 1 hour before the start of
emissioh Test Mumber 1 on the morninﬁ of December 12, 1978. Actual

emission testing began at 12:45 p.m. for the scrubber inlet and 1:40 p.m.




fo£ the scrubber outlet. The scrubber inlet teﬁt terminated at 3:00 p.n.
(120 minutes net); the outlet test ended at 4:10 p.m. {120 minutes net).
The process operation appeéred to operate at sleady state without
interruption during this period.

Monitoring for Test Number 2 began at 3:30 p.m. (scrubber inlet) and
4:54 p.m. (scrubber outlet). 1In this run, the scrubber inlet test
terminated at 5:15 p.m., and the outlet test ended at 7:18 p.m.

Approximately half-way through the second test, it became apparent
from the weigh belt readings that the AS production rate had dropped off
significanziy (even though sulfuric acid and ammonia flows remained
constant)}. According to plant personnel, the flow 6f oxalic acid (a
crystel growth promoter) to the crystallizer had been stopped, and the
percentaas of fines in the AS slurry leaving this unit had increased. In
order to decrease the Tines percentage in the product, the hold-up time in
the crystallizer was increased Hy reducing the AS slurry flow to the
centrifuge. This resulted in about a 10 té 15 percent drop in the rate of
AS passing through the dryer during a brief portion of the test period.
This drop in AS dryer throughput is not believed to have significantly
gffected the test results.

Test Number 3 began at 9:00 a.m. (scrubber outlet} and ended at
11:15 a.m. {scrubber outlet) on December 13, 1978. The scrubber inlet
portion of the test was aborted due to problems of continual AS blockage
in the equipment. It was decided that the 2 scrubber inlet tests

completed on December 12 were adequate. A particle size distribution test




was done at the scrubber in]et,.hnwever. The AS production rate was

normal during the test period a]though the AS crystal size distribution

had not completely returned to normal.
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5.0 SAMPLING AND ANALYTICAL PROCECURES

Gas sampling for total particulate content was conducted at the
inTet and outlet of the scrubber in accordance with EPA Reference Method #5.
This method involves tne isokinetic extraction of a sample from the gas stream
and collection of the particulate on a heated out-of-stack filter. A dry gas
meter measures the volume of the gas sample. The gas velocity in the duct is
measured during the sampling with a Pitot tube and inclined mancmeter. The
stack gas temperature is measured with a chromel-atumel thermocouple. The
quantity of particulate collected is determined gravimetrically with results
reported as grains of particulate per standard cubic foot of gas and grams
per cubic meter,

The sample for particle size distribution was collected using an
Andersen 2000 In-Stack Cascade Impactor. The particles are collected b}
impaction on a series of plates. The plates have increasingly smaller holes
so that the velocity of the particles is increased from plate to plate and
smaller and smaller particles are impacted. The particulate weight collected
on each plate is determined gravimetrically. The particle size distritution
is based on the equivalent aerodynamic size of the particles based on spherical
particles of 1 gram/cc density.

Opacity readings of the scrubber outlet gases were made in accordance
with EPA Method #9. The moisture content of the ammonium sulfate samples from
the drier iniet and outlet was determined by weighing the samples bafore and
after drying. '

Scott Environmental Technclogy Inc.
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APPENDIX A

FIELD DATA SHEETS

Scott Environmental Technology inc.
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ANDERSEN. STACK SAMPLER DATA

C—‘\—P—MYC\.\ Ov'b\'u t-.\'"l‘_ A"fltl/..‘n.n

E ool

Dec 127 1918
k]lAv\E_S

Date: Test/Run Number:

$Eo+'{‘ Si-\-B- &AH& ‘- 83

Operator: W Meter Box No.

Andersen No, set 2

Nozzle Size LS

e ———————

Grain Loading From ¥ 5 gr/dscf Est. Sampling Time 2 min,

Sampling Location & Point Number: OutletfInlet} Point (& (Tob\2 i~ cenbe povt of 39.,,4,)

Average Velocity Head

Average Stack Temp.
From 92 Traverse, APg4

s 25 From 92 Traverse, Tg 118

Flow Setting From Nomograph, AR Reference AP .<8

Start Stop Elapsed
Time: 2.0 min,
- In Qut Avg,
Gas Volume: Final £52.182 cf. " Meter Temp: Final e A . 2 \
Initial 85| {85 cf. Initial 77 _ 24 (7
4 M Pad 1]
Total L9271 ef bt 9T 155 /s
Dy
Stack Velocity Head, APg .'}_i Tlow Rate, A . &= .{] Stack Temp, Tq ’(719 .
Moisture From 14 () > 8.4% ‘Gas Density From 13 Mg r lb/lb—mole
Corrected Volume dscf Corrected Flow Rate dscf/min
Temperature Correction Factor for Aerodynamic Size of Particles I;i:.‘kcxo
Taken From Andersen Manual, Figure 3 Lo d ‘}-’\
: , -+ 7
o 3nlE ggeer TR 1 gw. c/f’a wot Eep
Plate . Tare (g) Final (g) Net (mg) um “(Microns)
1 20.9620 1090 NS X";-\z'] 4 ,g ,111 15713 :
\ rd
2 21,8752 11.898% .wes%i 4.7
3 27.42235 114531, 1.2mgst s
' TN
4 (530675 15.2111 Azpsd
z IR S
3 .034 11.06%51 o ¥
6 il.219%5 H'L'Llé .013\5* IPTER
7 11.2990 (L'L@aa , 0005 05
' ; W \én(qud
8 YLD 0.00600 B.¢ v“\;n(, des ek i
te.28 bttt {oke Lc\ Loo ot ﬂarh&da\j
Back-U - : P13 Yo oard wWewhe
Filter 8.8 18715 0.000% cutl o gt s Aish.
P \ g Gr_?a.rc»:\e\ N Awmimen Aty
o ' . ~
“”\‘j(;ﬁ'“ AL 4303 a0y S neak page .
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APPENDIX B

FIELD DATA SHEETS




Raga X

SUMMARY OF AMMONIUM SULFATE PRODUCTICN RATE DATA

TABiE 1

Test No.
1 2 3

average Sulfuric Acid Consumption 15.1 15.1 15

gpm
Average Armonia Consumption Lb/Hr 3950 3900 3850
AS Production Based on Sulfuric

Acid Consumption, TPD

(gpm x 14.7) 222 222 222
AS Production Based on Ammonia

Consumption, TPD

(Lb/¥r = .0465) 184 181 . 177
Neminal Plant AS Capacity, TPD 220 220

220




TABLE 2

PROCESS PARAMETERS MONITORED DURING TEST.NO. 1

"Elapsed Time, Min 0 30 60 90 120 150
Sulfuric Acid Flow, gpm 15.1 15.3 15.0 i5.0 15.0 15.0
Ammoniaz Flow, Lb/Hr 4000 4000 4000 4000 3900 3900
Centrifuge Amperes 21 21 21 20.5 20.2 20.0
Crystalliizer Operation:

Magma Level

{scale reading) 5 5 5 5 5 5

Vacuum, psia. _ 7 7 7 7 7 7

Magma temperature {(°F) 143 142 140 135 136 1356
A3 Slurry Sp. Cr. Leaving lave

rystallizer (meter) 1.445  1.443 1.442 ° 1,440 1.440 1.440°
Percent Yree Acid in ’

Crysrallizer

Elutriation Leg .285 .257 .190 .190 .100 .119
Rotary Dry%r Temperatures:

Inlet Gas (°F) 515 510 520 500 500 500

Qutlet Gas (°F) 187 187 187 185 188 189

AS Product (°F) 185 185 185 184 185 186
Slurry Surge Tank Level, ft. 5.8 5.6 5.6 5.4 5.6 5.8
AS Prcduct Welgh Belt Rate

5. 5 5.0 4.3

TPH 5.8

8 5.8 5.
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PROCESS PARAMETERS MONITORED DURING TEST NO. 3

TABLE 4

Elapsed Timsz, Min 0 30 60 90 120 150
Svifuric Acid Flow, gpam 15 15 15 15 15 15
Ammenia Flow, Lb/hr 3700 3800 3800 3800 3700 3700
Centrifuge Amperes 21 21 20,5 20.5 20.5 20.5
Crysctellizer Operation:

Magwz Level
(scale reading) 5 5 5 5 5 5
acuum, psia _. e 7 7 7 - 7 7 7
Magna Temperature, °F 148 148 149 150 152 147
AS Slurrv Sp. Gr. Lzaving f ~
Crystallizer {(metar) 1.470  1.465 1.462  1.460 1.457 1.445 .
Percent Free Acid in
Cryztallizer
Eluotriation Leg .138 162 142 .119 150 .190
Rotary Dryer Temperatures:
"Inlet Gas (°F) 510 520 515 510 500 490
CQutlet Gas (°F) 185 185 150 184 185 187
AS Product (°F) 185 185 190 187 185 186
Slurry Surge Tank Level )
Ft. 8.9 8.8 8.6 8.2 7.7 7.%
. AS Product Weigh Belrt
‘Rate, TPH 5.6 5.7 5.7 5.7 5.7 5.3
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