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ENGINEERING STUDIES ON POT CALCINATION FOR ULTIMATE DISPOSAL OF
NUCLEAR WASTE FROM TBP-25, DAREX, AND PUREX PROCESSES.
PART II. COLLECTION OF PERFORMANCE DATA AND ANALYSIS

C. W. Hancher L. J. King J. C. Suddath M. E. Whatley

ABSTRACT

Experience with the operation of an experimental engineering-develop-
ment pot-calcination facility, including two types of evaporators with
associated control systems and a calciner pot up to 8 in. in diameter and
90 in. high, formed the basis for the recommendation of equipment and
operating procedures for the hot-pilot-plant phase of the waste-calcination
program. This report gives the operating data and results from about 20
runs shown in tables and graphs, and significant operating variables are
discussed. (Recommended operating procedures are discussed in Part I of
this two-part report, ORNL-3277).

A continuous waste evaporator with a 25-liter operating volume, a
batch evaporator with a capacity of 500 liters, and waste calciner pot
with a 60-1liter operating capacity were operated to obtain the necessary
data to facilitate the design of the pot-calcination pilot plant. The
three types of feed used were Purex, TBP-25, and Dafex. The average feed
rates varied from a low of 7.0 liters/hr to a maximum of 30.6. The total
feed volume calcined varied from 325 to 641 liters. The reduction in vol-
ume for the Purex waste was about 10 to 1, and for TBP-25 and Darex the
reduction was about 8 to 1. The volume ratio of water added to strip the
nitric acid from the evaporator to feed volume varied from 2.0:1.0 to 4.1:1.0.

The resulting calcined solids had bulk densities of about 0.6 g/cc

for TBP-25 waste, about 1.2 g/cc for Darex, and about 1.25 g/cc for Purex.
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The pot-calcination process is a simple direct approach for preparing
high-activity liquid wastes for ultimate disposal, aé it requires a small
number of processing steps. It 1s versatile enough to handle a variety
of fuel processing wastes, for example, Purex, TBP-25, and Darex, and it
produces a small volume of off-gas to be processed for recycle or disposal
to the environment.

The report contains appraximately 190 figures and 100 tables. In
most of these figures and tables operating data are reported hourly or

as a contimwous graphical function.
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1. INTRODUCTION

1.1 Purpose of Waste Calcination and
Essential Steps on the Process

The purpose of the waste calcination process is to find an economic
and safe method for reducing radioactive liquid wastes, now in storage or
to be produced, to a suitable solid that can be stored with a substantial
increase in the safety factor over that of the presently stofed liquid
waste. BSuch a procéss has been developed here and.is shown schematicglly
in Fig. 1.

The pot-calcination process consists of evaporating the liquid waste
to a maximum consistency, pumping this concentrate to the pot calciner
(see Figs. 2 and 3 for these two steps), where it is reduced to & solid by
evaporation and thermal decomposition, leaving solids comprised mainly
of metal oxides and salts nonvolatile at the storage temperature, which
mey be about 900 to lOOOOC. (The complete account of the process is‘given
in ORNL-3277, which is Part I of this two-part report.)

The resulting off-gas from the pot calciner is condensed and returned
fo the evaporator for recycle of the volatile and entrained fission products
and metal salts. The nitric acid is removed from the evaporator by water
stfipping. The nitrate ion concentration in the evaporator is maintained
below 8l§ to reduce the amount of ruthenium volatilized.

The resulting overhead from the waste evaporator, which is the main
decontamination device, consists of nitric acid — about 2 M. (The nitric
acid would be concentrated by & distillation process in an actual plant.

Then, the concentrated acid would be recycled to the fuel-dissolution step,
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and the resulting very dilute acid fraction from the top of the distilla-
tion column would become a low-actlvity waste, part of which would be re-
cycled to the evaporator for stripping nitric acid to reduce ruthenium

volatility.)

1.2 Brief Diécﬁssion of the Two Flowsheets Tested

Two flowsheets were tested:r (1) continuous and (2) batch (Figs. 4
and 5). The major difference between the continuous and the batch flow-
sheets 1s in the method of feed preparation for the calciner.

When the continuous flowsheet is used, raw, dilute feed is fed and
concentrated continuously in the evaporator, while at the same time the
acld returned from the calciner is beilng decontaminated and steam stripped.
The continuous evaporator had a 25-liter operating capacity, and processed
about 600 liters of raw feed per test.

However, when the batch evaporator is used, a whole, raw-feed batch,

600 liters; is chafged to the evaporator and 1s concentrated while the

calciner 1s fed from a hold tank that contains a batch of prepared calciner

feed prepared during the previous batch-evaporation step.
2. SUMMARY OF THE TWO PROCESSES, CONTINUOUS AND BATCH

Both the continuous and‘batch processes were operated and controlled
very satisfactorily. The average system feed rate was about 15 to 25
liters/hr for the three types of waste: Purex, Darex, and TBP-25. The
maximum flow rates in each of these cases was about 60 to 70 liters/hr
during the starting period of each test, and the rates decreased to 5 to

10 liters/hr at the temination.
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" The resulting solid from these tests were not completely free of
nitrates; however, if the solid is calcined to a temperature exceeding
800°C for 6-8 hours, the residual nitrate should be lower than 300 ppm.

The bulk density of the calcined solids was about 0.6, 1.2, and 1.25
g/cc for TBP, Darex and Purex solids, respectively (Table 1). The volume
reductions were 10 to 1, 8 to 1, and 8 to 1 for Purex, TBP-25, and Darex
wastes, respectively.

Both processes were technologically feasible, and the continuous

process appears to be more adaptable to present engineering practlce.

2.1 System Control

The calelner liquid level was satisfactorily controlled using a temper-
ature as an index to liquid-level position. - The sensing device was a thermo-
couple located 13 in. from the tip of a rod suspended down the center line
of the calcining vessel. As the operating liquid level increased to cover
about 3 in. of the rod, the thermocouple embedded in the rod 10 in. above
this point changed about 200°C in a uniform manner, glving a signal usable
for proportional control.

The continuous evaporator wasAeasily controlled, one stabllized feature
of the system being a density control of the evaporator boilup. \The density,
which 1s a slowly changing variable, was used to control the boilup rate
(steam pressure), which tended to stabilize the entire evaporator system.
There were no difficult problems encountered in control of the Batch

evaporator.
3. SPECIAL FEATURES OF THE CHEMISTRY OF THE SYSTEM

Three types of feeds were used for the tests reported: Purex with

sulfate, Darex, and TBP-25 (see Table 2 for compositions).



Table 1. Results for Waste Calciner Testing

Avg System Water Eva.poratora' Set Point Conc Off--g,za.ts‘b NO3 in
Type of Mode of Run Feed Rate Feed Vol to Feed Fe or Al Conc Fe or Al Vol /Feed Solids Density
Feed Operation  No. (1iters/hr)  (liters) Vol Ratio (g/11ter) (g/11ter) (£t€/1iter) (% by wt)
1?'urexd Cont 43 System leak 594,.5 61-36 4s 0.9-0.008
Purex Cont Ly 4o.9 Log 7.8 106-36 63 2.02 0.14-0.06 °
Purex Batch L5 25.2 328 3.9 37-27 32 2.2 4,7-0.01
Purex Batch 46 25.8 325 L1 35-27 32 3.5 3.7-0.01
Darex Cont 56 13.6 383 b1 82-47 52 1.h 0.09-0.02
Darex Cont - 57 8.9 641 3.2 99-53 73 2,2 0.53-0,01
Darex Cont 58 16.5 576 3.0 120-98 109 0.64
Darex Batch 60 8.6 336 5.5 128-76 110 1.8
Darex Batch 61 10.6 307 3.8 112-93 100 out 2-0.1
TBP-25 . Cont b7 30.6 L29 3.4 103-54 64 1.9 6.0-0.36
TBP-25 Cont 48 15.0 468 2.8 72-42 50 3.5 6.0-0.10
TBP-25 Cont kg 17.6 478 2.6 56-36 54 1.9 6.0-0.36
TBP-25 Cont 50 11.5 346 2.4 66-35 it} 2.4 4,1-0,08 (Organic)
TBP-25 Cont 54 17.2 428 2.7 52-36 43 1.8 0.85-0.1
TBP-25 Cont 55 19.4 469 3.5 80-35 ko 1.4 0.56-0.1
TBP-25 cont 62 16.8 Lh6 k.5 70-36 59 1.0
TRP-25 Cont 63 16.3 i=3 2.3 55-39 50 0.9 2,0-0.2
TBP-25 Cont 64 11.6 560 2,0 54-31 L7 1.19 0.2-0,002
TBP-25 Batch 51 7.0 308 2.5 62-53 57 3.2 6.0-0.08 (Organic)
TBP-25 Batch 52 9.8 440 2.3 65-k49 .55 2.4 0.18-0.06 (Organic)
TBP-25 Batch 59 12,4 397 1.3 1.0-0.07 (Organic)

a'Concen‘t’.ra.‘t:j.on range during calciner feeding, Purex-B batch evaporetion.
bThe off-gas includes about 10 to 20 ft3/hr system leakage, (ftZ off-gas/liter of feed).
®Bulk density = welght of solld divided by 60 liters.

dpurex waste, no Ca(l‘l03)2 added.,



Table 2. Composition of the Feed Solutions

Type of  Run il No3~ pest p 3t sou>" Hget Rus* Na*
Feed No. M (g/liter) (g/liter) (g/liter) (g/liter) (g/liter) (g/1iter) (g/liter)
Purex 42 5.33 387 29.4 97.8 0.170 12.9
Purex 43 5.15 380 26.7 93.1 0.1k42 13.0
Purex Ll 5.40 358 26.5 90.5 0.123 11.9
Purex 45 6.42 443 36.7 127.4 16.9
Purex T 6.08 ki1 33.2 132 19.4

TBP-25 W7 1.50 42 0.159 48.4 4,33

TBP-25 48 1.77 431 0.182 47.8 4,37

TBP-25 49 1.76 43k 0.247 51.1 4,8

TBP-25 50 1.83 448 0.190 49.0 4,89 0,216

TBP-25 51 1.57 402 0.211 45.5 3.77 0.205

TBP-25 52 1.56 Lo6 0.323 49,7 5.98 0.226

TBP-25 53 ‘

TBP-25 5k 1.82 Lo6 0.200 42,2 4,82 0,203

TBP-25 55 1.86 419 0.198 41,97 5.75 0.206

TBP-25 59 1.80 LL6 0.232 4g,2 k.50 0,200

TBP-25 62 1.77 451 0.185 49 4,28

TBP-25 63 1.67 43k 0.290 4s. k4 k.57

TBP-25 64 1.65 434 0.525 46,1 4,88

Darex 56 0.78 349 66.0

Darex 57 1.33 362 672

Darex 58 1.47 376 T1.3

Darex 60 1.55 579 113.8

Darex 61 1.94 570 103.6 0.233

-O‘E-




-11-

3.1 Purex Wastes

If the sulfate in Purex wastes 1s not fixed in the calciner but is
allowed to volatilize, it builds up in the evaporator. Calcium proved
to be the best fixing agent. If the calcium is added directly to the
feed, the resulting calcium sulfate slurry is difficult to pump and to
handle in the evaporator. Calcium addition directly to the pot proved
to be better, end a soluble calcium salt is preferred because it 1s easier
to handle and meter into the calciner vessel. Three molar calcium nitrate
was satisfactory. The calcium nitrate was added to the calcining pot
through the secondary feed line and was mixed by the boiling of the
liguid in the calcining vessel. The sulfate volatility from the calcining
vessel was less than 1.0% when a stoichiometric excess of calcium was
added. Eight percent of the ruthenium volatilized from the Purex calciner,
and 0.2% from the evaporator when the nitrate ion concentration was about

8.0 N.

3.2 Darex Waste
Darex waste caused very few problems in feeding or evaporation. It
could be evaporated to an iron concentration of 90 to 100 g/liter before any
precipitation occurred. Less than 0.2% of the ruthenium was volatilized

from the calciner, and 0.2% from the evaporator.

3.3 TBP-25 Wastes
TBP-25 wastes can be easily evaporated to an aluminum concentration
of 60 to T0 gf1iter. Mercury, present in TBP-25 wastes to about 4 g/liter,
volatilized from the calciner and caused the off-gas lines to plug with a

yellow mercury-oxide-nitrate compound which was found to.be'volatile at a
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temperature greater than 300°C. This will be discussed in detail in a

later section of the report. The extent of ruthenium volatility with the

TBP calciner condensate was about 20%, and about 0.2% from the evaporator,

with about 80% remaining in the cake.
3.4 Physical and Chemical Properties

3.4k.1 Density-Concentration Relationships in the Evaporator

The density of the liquid in the evaporator is a strong function of
only the nitric acid concentration and of the metal ion concentration.
Figures 6, 7, and 8 show the relationship between density vs nitrate con-
centration at given concentrations of iron or aluminum for the three waste

types. These densities are from measurements and samples taken during a

large number of evaporator tests, and the lines give only an approximation

to show the magnitude of the trends.

3.4.2 Appearance and Density of the Calcined Solids

The calcined solids from the three feed types varied greatly in
physical appearances and density. The Purex cake with calcium added was
a very dense solid, with a bulk density of about 1.25 g/cc — bulk density
being defined as the total weight of solid divided by 60 lifers, which is
the total void volume to the operating liquid level (see Table 3 and Fig.
9). The Darex solid was a very dark-brown rusty-appearing solid, with
little or no mechanical strength, and it had a bulk density of about 1.2
g/cc (see Table 3 and Fig. 10). The TBP-25 solid, which was praétically
pure aluminum oxide, was very soft, although it was not dusty and was |
wvhite grey in color, depending on the residual ruthenium and nitrate. It

had an approximate density of 0.6 g/cc (see Table 3 and Fig. 11).

»
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Table 3. Ionic Material Balance of the Calcined Solids
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Input to Found in Solid
Run System Solids % of % of Density
No. (g) (g) Solids Input (g/ce)

Iron
L2 14,270 12,807 14.23 89.7 1.14
43 15,503 9,949 13.20 64 .0 1.17
Ly 10,838 8,983 13.02 83.0 1.14
45 11,283 6,433 13.00 57.0 - 1.17
L6 11,180 11,386 12.00 102 1.55
47 68.21 - 212.68 0.57 312 0.57"
48 76.75 292 0.625 380 0.77
49 124.3 150 0.30 120.7 0.83
50 69.2 77.5 0.25 120.0 0.52
51 60.9 106.2 0.31 174 .2 0.59
52 136.4 158.4 0.60 116.1 0.4k
53
54 77 .04 187.2 0.48 243 0.65
55 178.2 148.2 0.39 83.15 0.60
56 25,278 24,768 4.8 97.9 0.86
57 63,971 39,480 iy 61.7 1.40
58 40,896 Lo,071 47.2 98.0 1.42
59 59.5 0.61
60 39,313 31,173 47.03 79.3 1.29
61 34,691 30,572 4s5.5 88.13 1.13
62 82.51 472,16 1.253 572 0.63
63 125.50 232.44 0.640 185.3 0.61
64 36h 76.27 0.160 21 0.80
Mercury

42
43
Ly
L5
L6
L7 1,857 356 1.05 19
L8 2,049 756 9.55 37
49 2,772 310 0.62 11.2
‘50 1,591 2,154 6.95 135.4
51 1,232 531 1.50 43,1
52 3,190 211.2 0.8 6.6
5k 1,510 278.85 0.715 18.45
55 2,875 95 0.25 3.3
56
57
58
59 1,627.7 720.38 1.990 LY 26

')
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Table 3 (Cont'd.)

Input to Found in Solid
Run System Solids % of % of Density
No. (g) (g) Solids Input (g/cc)
Mercury
60
61
62 1,908.8 1,086.37 2.883 56.9
63 1,957.65 693.71 1.910 35.4
64 2,565 276 .4 0.58 10.7
Nitrate
42 195,732 685.8 0.762 0.289
43 218,592 210.1 0.275 0.10
Ll 146,422 64 .17 0.093 0.0k
L5 114,472 3,959 8 2.77
46 133,575 948.86 1.45 0.512
L7 176,748 134.33 0.36 0.076
418 203,112 46,72 0.10 0.023
L9 209, 364 1,740 3.48 0.83
50 158,122 647.9 2.09 0.4
51 122,584 1,062 3.04 0.866
52 218,840 23.76 0.12 0.01
5k 168,632 167.70 0.43 0.099
55 196,980 108.3 0.285 0.055
56 133,667 25.8 0.05 0.020
57 298,706 168 0.20 0.056
58 216,576 145.18 0.171 0.067
59 166,740 202.72 0.560 0.122
60 190,176 4. 64 0.0076 0.002
61 173,762 215 0.32 0.124
62 201,146 6Ll .36 1.710 0.32
63 183,556 351.21 0.967 0.19
6k 22,280 30.985 0.065 0.013
Aluminum
Lo
L3
L
45
46
47 20,763 17,947 48.1 86
L8 22,089 18,711 40.05 8h.7
49 24,712 28,750 57.5 116.0
50 17,576 13,020 k2.0 .1
51 14,137 15,222 4s5.5 107.7
52 23,188 12,408 47.5 53.5
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Table 3 (Cont'd.)

Input to Found in Solid
Run System Solids % of % of Density
No. (g) (g) Solids Input (g/cc)

AJuminum
54 16,264 18,135 h6.5 111.5
52 18,901 17,917 47.15 94.8
5
57
58 862.56 1.016
59 19,572 17,792 49.15 91
60 366.5 0.553
61 188.13 0.280
62 21,854 17,371 46,13 79.5
63 18,945 17,796 k9.0 9k .0
an 27,440 23,659 49,63 86.2
Ruthenium
42 79.28 38.7 0.043 48.8
43 T4 .84 31.36 0.041 4k2.0
Ly 50.31 22.77 0.033 45.3
45 6.43 0.013
46 12.335 0.013
L
48
49
50 83.04 41.85 0.135 50.4
51 6k .68 60.18 0.175 93.0
52 114.4 58.08 0.22 50.77
54 81.32 68.25 0.175 84.0
55 89.1 45.6 0.120 51.2
56
57
58 8.5 0.01
59 79.4
60 6.63 0.01
61 81.35 Lk 35 0.066 54.5
Sulfate
42 48,311 Ly ,280 L4 91.49
43 54,826 43,528 1.0 80.3
NN
45
L6 31,200 Wiy, 217 10.7 141
Calcium

ﬂe %g;ggg 13,500 108.9
ﬁs 13,%@8 13’228 L7 101.3
46 1%400 zgjafm 0.35 1 % ?
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Fig. 9. Purex Calcined Solids.
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Fig. 10. Calcined Darex Solids.
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Fig. 11. TBP-Calcined Solids.
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3.4.3 Thermal Conductivities of the Calcined Solids

The thermal conductivities of the cakes after calcination were not
determined, but they were calculated for the cakes during operation. The

following formulas were used:

v
o
Q1n (1 - z)
k Lnp AT ?
where k = Btu-hr—ft—oF,
Q = Btu/hr,
o
In (1 - 55) = logarithm of the mean radius squared,
V_ = volume of cake (liters),
o
= cake length (ft),
Ar = °F,
Q = heat removed by calciner condenser,
6 = time (hours).

V., is determined accordingly:

o
9
Volume of cake
o = [Btu of heat to liquid} * / e
[¢]

3.4 Liquid-to-Solid Volume Reduction

The volume reduction from Purex solvent extraction raffinates to
calcined solids is 240-fold (1200 to 5 gal/ton of uranium processed)
(Fig. 12). For TBP-25 waste, in which the salt concentration is much
higher, the volume reduction is 6- to 8-fold. Maximum volume reduction
is important because one of the major costs of the process is the calciner
vessel.

The deposition of the three types of feed was nearly radial and did
not grow very much from the bottom up. (The radial-deposition equation

is shown in Sec 3.4.3.) The deposition rates for the various types of
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UNCLASSIFIED
ORNL—LR—-DWG 74627

N Z Z Z % z— vl
1200 gal /ton OF U 40gal /ton OF U 25gal /ton OF U 5gal/ton OF U
SOLVENT STORAGE FEED TO CALCINER CALCINED SOLID
EXTRACTION CONCENTRATE 2.0 vOL 0.4 vOL
RAFFINATE 3.3VvOoL -

100 VOL

PUREX WASTE
SOLVENT STORAGE FEED TO CALCINER CALCINED SOLIDS
EXTRACTION - CONCENTRATE 66 VOL 12 VOL
RAFFINATE {459 /liter Al) '
(404q /liter Al) 89 VOL
100 vOL

TBP-25 WASTE

Fig. 12. Volume Reduction (from Liquids to Solids) in the Pot Calciner.
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feed are given in Table 5, and the resulting average densities of the
solids from the three types of feed are as follows: Purex, 1.25 g/cc;
Darex, 1.20 g/cec; TBP, 0.6 g/cc (Table 3).

The theoretical thermal conductivity (Btu nrtey10p1

) of the radial
deposition solids during deposition was calculated, and the average thermal
conductivity during deposition of the various feed types are shown in Tables
L, 5, and 6.

The simulated feed composition used in the various tests matched
actual wastes (Table 2). -

Both batch and continuous evaporation steps were tested during this
operation. The batch evaporation is slower than the continuous because the
feed must be transferred from the batch evaporator to the batch-evaporator
hold tank between tests so that another batch of raw feed can be charged to
the evaporator. The batch-evaporator instrumentation problems are equally
as difficult as those of the continuous-evaporator, although they are some-
wh;t different in nature. The control of thé batch evaporator is simplier
because of the large hold-up and slowly changing control parameters. The
authors feéd that the continuous-evaporator control problems have been ade-
quately solved, and, because we have had more operating experience with the

contimious evaporator, we feel that it i1s superior in its operating capabil-

ities to the batch evaporator.

3.5 Material Balances
Material balances for all the tests (R-42 to R-64) are given in Table
T, and the feed composition for the tests is given in Table 8. A number of
the components either fail to complete a balance or are more than 100%
in balance. This can be attributed to errors in measurements taken during

operation and/or to the degree of errors of the analytical results.
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Table 4. Calculated Thermal Conductivities of Cakes
Formed During Calcination

Cake Time for®
Thermal Conductivities Volume Cake to
( Btu-hr-ft-OF) at End of Cover Edge
Average Average Calcination Thermocouple

Run (Skin to Center)b (Skin to Edge)c (liters) (hr)
4o 0.686 0.824 49,137 8
43 1.231 1.177 51.836 L
Ly 1.105 0,903 57.962 i
L5 1.597 3.016 54,303 12
L6 0.597 0.886 56.755 16
W7 0.230 0.273 35,635 opd
48 0.342 0.458 52,446 14
ite} 0.552 0.566 52,698 9
50 0.320 0.439 46.732 15
51 2.371 3.002 49.630 26
52 1.841 2.690 54,928 30
53 :

54 0.456 0.549 50.941 10
55 0.809 0.713 L0.939 10
56 1.089 0.965 39.937 13d
57 1,020 1.396 32,041 L
58 _ 1.327 2,175 30.135 o5d
59 0.429 0.770 51.606 11
60 0.296 0.257 52.831 17
61 0.413 0.485 42,150 8
62 0.530 0.899 31.738 los!
63 1.486 1.697 58.627 10
an 0.945 1.367 52.642 17
65 0.84 0.92 54,98 9
66 1.54 1.09 " 50.9 12
67 0.999 1.066 41,123 13

&yolume of edge couple = 36.6 liters.
bSkin of calciner vessel to center line.
®Skin of calciner vessel to approximately half way to center line.

dIncomplete £illing.



—26-

Table 5. Times for Calcined Solids to attain Temperatures

Time (hr) Required For:

Calciner Calciner Solid Calciner Solid
Skin Temp. 1l in, from Wall at the Center

Test Feed to Exceed to Exceed to Exceed
No. Type 800°¢ 200°C 200°¢
R-42 Purex 6.2 6.1 10.8
R-43 Purex 12.1 7.8 11.0
R-U44 Purex 5.7 6.3 10.6
R-45 Purex 10.1 6.5 14,6
R-46 Purex 7.0 9.7 16.3
R-47 TBP-25 23,22 '13.0 17.6
R-48 TBF-25 9.8 8.4 29.0
R-49 TBP-25 14,3 11.8 25.5
R-50 TBP-25 12.0 6.4 24,0
R-51 TBP-25 30,0 8.1 16.7
R-52 TBP-25 12.1 Sk 11.1
R-54 TBP-25 6.8 8.5 24,3
R-55 TBP-25 13.8 10.3 18.2
R-56 Darex 26,02 11.9 28.2
R-57 Darex 16.6 11.0 26,8
R-58 Darex 6.4 5¢5 12,8
R-59 TBP-25 16.2 7.0 25.1
R-60 Darex 21,1 8.7 20.2
R-61 Darex 11.3 T4 T.7
R-62 TBP-25 23.0 10.3 23.0
R-63 TBP-25b 17.3 9.3 27.2
R-64 TBP~25 18.0-36.1 10.8 20.3-40,8

85et point 700°C for first 22 hr.

bPot refilled after first calcinastion.
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Table 6. Temperatures (°C) at Beginning and End
of the Calcination

Center of Pot 1l in. from Wall
(T%p — Bottom) (Top 3 Bottom)
Run 1 2 3 L 5 6 7 8 9 10 11 12
Beginning
Yo 125 125 125 125 125 195 135 145 155 145 300 505
43 265 155 135 220 455 L44o 320 170 240 620 795 795
L 170 130 130 195 790 455 4ss 175 270 515 805 640
45 280 125 125 245 855 765 | 490 240 295 650 855 820
46 215 155 155 155 155 750 640 570 300 180 275 820
L7 130 135 135 135 135 150 225 165 175 195 210 360
L8 235 135 140 160 200 495 690 440 500 U495 590 T30
kg 160 145 145 145 205 415 600 305 530 280 570 T10
50 125 140 140 145 455 905 185 285 270 350 770 905
51 680 515 200 305 935 935 680 670 555 650 925 635
ya 145 135 135 135 135 145 660 415 390 500 510 605
53
54 150 145 145 160 190 720 210 475 405 500 590 780
55 230 145 155 230 250 T80 780 k465 155 395 505 830
56 575 555 450 400 135 155 630 720 665 590 355 560
57 205 250 255 180 675 865 4so s4o 635 525 790 880
58 335 155 130 130 175 535 680 620 285 L45 635 700
59 680 665 345 350 900 890 720 815 800 700 910 890
60 215 250 200 170 140 230 W65 475 520 615 565 690
61 505 135 150 145 810 875 730 540 U460 555 880 880
62 140 140 135 150 235 665 660 315 395 525 635 220
63 390 220 135 140 170 340 685 U465 500 U430 560 690
64 54,0 180 135 140 150 200 745 475 375 365 390 590
64 615 135 150 505 910 880 835 525 555 815 900 880

8pot began to leak after 2 hr of operation.

Thermocouple locations:
1 Centerline 72 in. from bottom 7 one~-inch from wall 72 in. from bottom

2 59 8 59
3 b5 9 45
b 32 10 32
2 19 11 19

6 12 6
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Table 6. (Cont'd.)

Center of Pot 1l in. from Wall

(Top- —) Bottom) (Top- ) Bottom)

Run 1 2 3 L 5 6 7 8 9 10 11 12
End

4o 570 670 675 880 870 8k4o 600 830 845 900 880 875
43 . 620 755 500 855 855 860 660 790 800 870 870 875
Ly 545 T05 750 T90 830 785 655 765 785 815 835 790
L5 550 495 615 895 895 8u5 765 610 725 900 900 865
L6 560 540 225 555 565 870 715 730 600 T30 735 880
L7 685 850 895 905 320 475 725 860 900 910 630 755
L8 700 445 870 915 930 890 795 T65 885 910 925 895
kg 160 145 145 205 415 415 600 305 530 280 550 T10
50 795 860 890 890 890 895 805 870 895 895 895 895
51 750 815 560 L65 915 895 5 840 750 755 915 900
52a 145 135 135 135 135 145 665 L410 390 500 510 605
53
5k 605 855 830 815 910 920 605 855 830 815 910 920
55 240 150 200 345 L50 865 415 255 510 680 750 885
56 615 795 850 860 855 520 685 840 870 875 880 820
57 555 780 830 T80 870 880 690 835 880 825 875 885
58 170 155 135 145 315 710 690 625 320 520 T15 775
59 720 870 895 915 895 890 745 875 895 895 910 890
60
61 505 135 150 145 810 875 730 540 60 555 880 880
62 - 640 750 350 340 870 900 645 830 760 670 BT0 900
63 805 915 840 300 850 920 910 925 840 715 890 915
64 820 1000 905 465 265 375 845 985 905 810 600 635
64 810 585 T90 900 915 875 880 800 840 900 900 895

aPot began to leak after 2 hr of operation.

&



Table 7. Material Balances for Waste Calciner Tests R-42 through R-64.

HNO3 Al : Fe Hg S04 Ru P Ca
g % g % g % g % g % g b g % g ¢
Purex Run R-42
IN
Feed 135 , 122 v 14,270 48,311 79.28 12,397
Added 1,131
Total 236,853
ouTr
Evap. 3,500 1.48 655 L.6- 2,157 L.b 5.9 7.4k
Cond. 248,372 104.8 8.3 0.6 L83 1.0 :
Solid 685.8 _0.29 12,807 §§_1 : Lk 280 91.49 38.7 u48.8 . 13,500 108.9
Total 106.5 94.9 96.9 56.28 108.9
Purex Run R-43

IN
Feed 218,592 15,503 54,826 . 7484 12,608
Added 3,392
Total 221,954
our
Evap. 117 0.1 51.6 0.33 2.55 3.4
Cond. 181,474 81.7 128.% 0.83 548 1.0
Solid 210 0.1 9,949  64.0 43,548 80.3 31.36 42
Total B1.9 5.2 B1.3 §5.51

_68'



Table 7. (Cont'd.)

NOs Al Fe Hg S04 Ru P Ca
8 % ) g % g . ) g % % g %
Purex Run R-4i4
N
Feed 146,422 100 10,838 100 50.31 100 13,629 100
Added
Total 146,422
ouT
Evap. 1,482 1.01 1,30 12.5 7.73 15.35 650 4.7
Cond. 175,698 120 42.8 0.39 8.72 17.33 & 0.6
Solid 4.2 0.0k 8,983 83.0 22,77 b5.3 13,800 101.2
Total 121.05 95.89 78 106.
Run R-45

N
Feed 114,472 11,283 9,450
Added _28,272
Total 142,744
our
Evap. =-25,630 -18.0 1,85 16.2
Cond. 172,125 121.0 2.4 0.2
Solid 3,959 2.71 6,433  57.0 9,252 97.9
Total 105.7 3. 97.9

'Og'



Table 7. (Cont'd.)

NOg Fe Hg Ca
3 % g % g % g g %
Purex-Batch Run R-46
IN
Feed 133,575 11,180 11,400
Added 51,875 100
Total 185,450
our
Evap. -25,176 -13.57 498 4.5 :
Cond. 179,631 97.0 5.6 0.05 Lo 0.35
Solid 948.8  0.512 11,386 102 20,874 183
Total 5.9 106.5 .
THP-25 Run 47

™ .
Feed 176,748 100 68.21 1,857
Added
Total 176,748
our .
Evap. 10,550 5.9 6.7 9.8 192 10
Cond. 135,503 T1.0 13.2 19.3% 197 10.6
Solid 13%.33  0.076 17,947 212.6 332 356 19
Total .9 1 341.2 ko.o




Table 7. (Cont'd.)

HNOg Al Fe Hg S04 Ru Ca
8 % g % 8 v g % 8 % g
TBP-25 Run R-48
IN
Feed 203,112 100 22,089 100 76.75 100 2,049 100
Added
Total 203,112 100
our :
Evap. 12,900 6.35 1,015 4.6 7.13 9.2 270 13
Cond. 203,112 100 164 8
Solid b6.72 _0.023 18,711 84.7 292.0 80 756
Total 106.37 89.3 389.3 ";%‘
TBP-25 Run R-49
IN
Feed 209,364 100 24,712 124.3 2,772
Added
Total 209,36k
our
Evap. 10,350 4.0 1,370 5 8.6 7.0 162 6
Cond. 149,274 n.3 26.9 0.1 7.8 6.3 56 2
Solid 1,740 0.83 28,750 116 150 121 310 1
Total T76.13 b

134.1 . 19

-ag_



Table 7. (Cont'd.)

HNOs Al Pe Hg S04 Ru P Ca
4 % g % 4 % g % 4 4 % g % 4
TBP-25 Organic Run R-50
IN .
Feed 158,122 100 17,576 69.2 1,591 83.04 114
Added .
Total 158,122
ouT .
Evap. 12,075 T7.64 1,415 8.1 13.2 19.2 206 13 6.675 8.04
Cond. 123,222 17.8 14,2 0.08 2.8 L.1 60 3.7 l‘1.?38 1.9 6.'12.1‘ 1
Solid 7.9 _0.41 13,020 k.1 77.5 120 2,154 134 1.85 4 54.3
Total 85.85 -3 1433 150.7 %74' 55.3
TBP-25 Batch Organic Run R-51
IN .
Feed 122,584 100 14,137 60.9 " 1,232 64.68 17
Added :
Total 122,58
our
Evap. 44,400 36.22 5,655 40 104.1 170.6 1,889.6 153.3 55.8 86.3
Cond. 120,169 98.03 17.2 0.12 2.1 0.03 83.65 6.79 2.87 b bl 0.08 1
Solid 1,062 0.866 15,222 107.7 106.2 174.2 531 43,1 60.18 93 7 100
Total 135.12 157, 3458 203.1 183. 7% ToT

_gg_



Table 7. (Cont'd.)

HNOg AL Fe Hg S04 Ru P . Ca
g % 8 % g % 4 % g 4 % % 4
TBP-25 Batch Organic Run R-52

IN

Feed 213,840 100 23,188 136.4 3,190 11k.4 127

Added

Total 213,840
ouT

Evap. 43,266 20.23 8,923 38.5 126 - 92.5 951 29.8 37.5 32.78

Cond. 26,812 17.66

Sol1d 23,76 0.01 12,408 53.5 158.4 116.1 211.2 6.6 58.08 39.17 52.8 41.5
Total 38.0 §2.0 208.5 . %5.% 3.55 §1.5

TBP-25 Run R-5b

IN

Feed 168,632 100 16,264 T7.04 1,510.8 81.32

Added

Total 168,632
ouT

Evap. 12,400 7.35 1,187 7.3  42.0 54,2 . 522.5 34,6 5.05 6.21

Cond. 181,792 107.8 2.9 0.02 0.1 0.13 k1.9 2.77 1.51 1.86

Solid 167.7 0.099 18,135 112 187.2 243.0 278.85 18.46 68.25 B4

Total 115.25 1I8.8 297.6 - 55,83 92.1

-ﬂg'



Table 7. (Cont'd.)

HNOa Al Fe _Hg
8 % g % g % 8 %
TBP-25 Run R-55
IN
Feed 196,980 18,901 . 1718.2 2,875
Added _____
Total 196,980
our .
Evap. 12,875 6.54 1,395 7.4 26 14.6 Lh2,5 15.4 6.73 7.55
Cond. 133,842 66.9 72.7 0.38 1.92 1.1 81.87 2.85 1.79 2.01
- Solid 108.3 0.055 17,917 _94.8 148.2 Sa.l 95 3.3 5.6 51.2
Total Th4.5 102.5 9d. 21.55 60.76
Darex Run R-56

IN
Feed 133,667 100 25,278
Added
Total 133:667
our
Evap. 12,450 9.3 1,212 L.8
Cond. 87,6845 65.7 2.29 0.01
Solid 25.8 0.02 25,768 97.9
Total 75.02 102.7

_gg_



Table 7. (Cont'd.)

HNOs Fe Hg S04 Ca
g % 4 % g %

Darex Run R-57

IN

Feed 298,706 100 63,971

Added

Total 298,706

our

Evap. 12,550 L.2 1,9L5 3.0k

Cond. 195’2962 65.56 9.6860.02

Solid 168.0 0.0 39,480 1.

Total H& P aTks
Darex Run R-58

IN

Feed 216,576 100 40,896

Added

Total 216,576

ouT

Evap. 14,575 6.73 2,650 6.4

Cond. 170,168 18.57 3.43 0.01

Solid 145.18 0.06 ko,071 .0

Total 5. 10k.5

_92_
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Table 7. (Cont'd.)
HNOg Al Fe Hg S04 Ru Ca
8 % 8 % 8 % 8 b 8 % 8 %
TBP-25 Batch Organic Run R-59
IN
Feed 166,740 100 19,572 59.4 1,627.7 79.4
Added
Total 166,740
OuT )
Evap. 161,579 97 1,320 6.7 6.65 11.2 1,273 178.21 6.65 8.38
Cond.
Solid 202.72  0.122 17,792 91 T20.4 44.3
Total 97.122 97.75 11.2 122.51 B.38
Darex Batch Run R-60
IN
Feed 190,176 100 39,313 100
Added
Total 190,176
our
Evap. 42,250 22.2 12,186 3.1
Cond. 147,633 T7.63 2,218 5.64
Solid .64 0.002 31,173 _79.3
Total 39.83 115.0

_LS_



Table 7. (Cont'd.)

HNOg Al Fe Hg S04 Ru P Ca
4 % g8 % 8 % g % g8 g8 % g8 % g %
Darex Batch Run R-61
IN
Feed 173,762 100 34,601 100 . 81.355 100
Added .
Total 173,762
ouT W
Evap. 104,372 60.1 65.78 0.19 1.628 2.0 o
Cond. 85,855 41.41 13.99 0.0k 1.53 11[88 !
Solid 215 0.12 30,572 88.1 L4.35 5 %
Total 10%.63 .33 50. 3
TBP-25 Run R-62
IN
Feed 201,146 100 21,854 100 8.51 100 1,908.8 100
Added
Total 201,146
OuUT
Evap. 13,000 6.46 967.5 4.43 sk.75 66.36 Lo 23.1
Cond. 129,22 64.53 4.61 0.02 . 829.1u 2.05
Sol1d N 0.32 17,371 179. 47.3 .2 1,0 .
Total T B5.95 123.56 &%




Table 7. (Cont'd.)

IN

Feed 183,556 100 18,945 100 125.5 100 1,957 100
Added

Total 183,556

our :

Evap. 12,025 6.55 920  4.85 23.75 18.9 127 6.5
Comd. 152,339 83 92.&1 0.012 8 6;6.9 2.t
Solid 351.2  0.19 17,7 .0 232,44 185.3 3.7 35.
Total .7 ’ .B5 EBE EE.}

TEP-25 Run R-6h

IN

Peed 242,280 100 27,lb0 100 364 100 2,565 100
Added

Total 242,280

our

Evap. 8,550 3.53 B17.5 2.97 9.25 2.54 211.25 8.2
Cond. 176,908 3 3.41 0.02 4l.5 11.50 142.89 5.57
Solid 30.9 0.013 23,659 86.2 T6.3 20.96 276.48 10.
Total 76.51 89.19 .90 25.}7
Cond. 185,397 n 1% 0.59 3.3

0.08 2,637 103

_6€_
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Table 8. Summary of Material Balances

Material Balance for Ruthenium

Input Inventory Output
to to via Calcined
Test System, Evaporator, Condensate, Solid, Balance,
No. g g g g %
R-42 79.28 5.9 - 38.7 56.24
R-43 T4 . 84 2.55 - 31.3%6 4s5.41
R-Uh 50.31 773 8.72 22.77 78
R-50 83.04 6.675 1.58 41.85 60.34
R-51 64.68 55.8 2.87 60.18 183. 74
R-52 11k.4 37.5 - 58.08 83.55
R-5k4 81.32 5.05 1.51 68.25 92.1
R-55 89.1 6.73 1.79 45.6 60.76
R-59 79.4 6.65 - - - 8.38
R-61 81.355 1.628 1.53 LY, 35 58.38
Material Balance for Mercury
Input Inventory Output
to to via Calcined
Test System, Evaporetor, Condensate, Solid, Balance,
No. g g g e
R-47 1,857 192 197 356 4o.o
R-48 2,049 270 164 756 58
R-49 2,772 162 56 310 19
R-5 1,591 206 60 2,154 150.7
R-51 1,232 1,889.6 83.65 531 203.1
R-52 3,190 951 - 211.2 36.4
R-5k 1,510.8 522.5 Lbi.9 278.85 55.83
R-55 2,875 kho.s 81.87 95 21.55
R-~59 1,627.7 1,273 - 720.4 122.47
R-62 1,908.8 L4o 39.1k 1,086 82.05
R-63 1,957 127 46.9 693.7 L. 3
R-6k 2,565 211.25 142.89 276.48 2k b7




Table 8 (Cont'd.)

Material Balance for Nitrate

X HOW MWW MWW WY WD DI

Input Inventory Output
to to via Calcined _
Test System, Evaporator, Condensate, Solid, Balance,
No. g g g g %
-42 236,853 3,500 248,372 685.8 106.5
43 211,984 117 181,47k 210 81.9
-4l 146,422 1,482 175,698 64.2 121.05
-bs5 142, 7hh -25,630 172,125 3,959 105.7
-46 185,450 -25,176 179,631 948.8 83.9
47 176,748 10,550 135,503 134.33 82.9
-48 203,112 12,900 203,112 46.72 106.37
-L4g 209,36k 10,350 149,274 1,740 76.13
-50 158,122 12,075 123,052 647.9 85.85
-51 122,584 Lk 400 120,169 1,062 135.12
-52 213,840 43,266 26,812 23.76 38.00
-54 168,632 12,400 181,792 167.7 115.25
-55 196,980 12,875 133,842 108.3 T4.5
-56 133,667 12,450 87,845 25.8 75.02
-57 298,706 12,550 195,298 168.0 69.60
-58 216,576 14,575 170,168 145,18 85.40
-59 166,740 161,579 - 202.72 97.122
-60 190,176 42,250 147,633 L. 64 99.83
-61 173,762 104,372 85,855 215 104.63
-62 201,146 13,000 129,812 Bl 71.31
-63 183,556 12,025 152,339 351.2 89. 7k
64

242,280 8,550 176,908 30.9 76.51

_Tf-( -



Table 8 (Cont'd.)

Material Balance of Major Salt Component

23,659

Ma jor
Cation Input Inventory Output
for to to via Calcined
Control System, Evaporator, Condensate, Solid, Balance,
Balance g g g g
Fe 14,270 655 89.3 12,807 94k.9
Fe 15,503 51.6 128.4 9,549 65.2
Fe 10,838 1,360 42.8 8,983 95.89
Fe 11,283 1,825 22.4 6,433 73.4
Fe 11,180 498 5.6 11,386 106.
Al 20,763 211.3 1,242 17,947 92.1
Al 22,089 1,015 - 18,711 89.3
IN] 24,712 1,370 26.9 28,750 121.1
Al 17,576 1,415 4.2 13,020 82.3
Al 14,137 5,655 17.2 15,222 147.4
Al 2%,188 8,923 - 12,408 92.0
Al 16,264 1,187 2.9 18,133 118.8
Al 18,901 1,395 T72.7 17,917 102.5
' Fe 25,278 1,212 2.29 2k , 768 102. 7
R-57 Fe 63,971 1,945 9.68 39,480 el . 75
R-58 Fe 40,896 2,650 3.43 40,071 104,
R-59 Al 19,572 1,320 - 17,792 97.75
R-60 Fe 39,313 12,186 2,218 31,173 115.04
R-61 Fe 3,691 65.78 13.99 30,572 88.33
R-62 Al 21,854 967.5 4.61 17,371 85.95
R-63 Al 18,945 920 3.41 17,796 98.85
R-64 Al 27,440 817.5 %.09 89.19
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The rutheniﬁm and mercury deficiency can be traced to the large amount of
deposited solids on the off-gas lines after TBP-25 tests were completed.
These deposits could not be sampled or weighed accurately enough to be
added to the balance total. The discrepancy in the nitrate ion can be

attributed to 1naccurate'metering of the evaporator condensate volume.
4., TEMPERATURE EFFECTS

The temperatures of the calciner furnace and of the calciner pot were
recorded continuously on Brown Recorder strip charts and were also recorded
at hourly intervals. The furnace had six control zones, and there were
four radial temperatures recorded at each zone: the calciner-furnace
temperature, the calcination-vessel surface temperature, a temperature 1 in.
from the wall on the inside of the calciner vessel, and the temperature at
the center line of the calciner vessel. From observation of these furnace
and pot temperatures, the zones of liquid and solid in the calcination pot
could be followed through the tests, and the time at which the so0lid formed
at a certain point could be determined by the time at which that point
reached a temperature in excess of 200°¢ (Figs. 13 and 1k4).

The assumption that deposition of solids was radial was proved ap-
proximately correct except for the top and bottom zones, because the time
at which the center four zones reached 200°C was approximately the same.
These values are given in Tables 4 and 5. A comparison of these solid-
depqsition times with the calculated deposit times from the thermal
conductivity during operation agree very well.

The temperature history for tests R-42 to R-64 are given in Table 6,

which lists the temperature of the calcining pot at the start and finish
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of calcination. The operating temperatures of calciner and furnace for
tests R-59, =61, -63, and -64 are plotted at 5-min intervals in Fig. 15a,
b, ¢, and 4. (Fig. 1l5a consists of eight curves showing data on test
R-59, b is for R-61, etc.)

The evaporator temperature was determined for the various nitric
acid concentrations and salt concentrations in the evaporator. The
boiling point of the mixture for the various tests was about 113 to ll6°C

at the operating pressure of -1 psig.
5. CONTROL (F THE PROCESS

5.1 Control of the Complete Continuous Process
The variables that must be controlled in the process are listed below:

1. Acidity in the evaporator. The evaporator is operated with a

nitrate ion concentration of 8 N or less in order to reduce ruthenium
volatility. This concentration is meintained by recycling water or weak
nitric acid from the distillation column to the evaporator, the amount
recycled being controlled by the nitric acid conéentration of the liquid
when metal ions are present in varying concentrations. The vapor tempera-
ture and liquid density are related (Fig. 16), and the preferred operating
range is between 0.5 and 0.7 M iron and between 4 and 6 M hydrogen ion

for Purex waste. Increasing the rate of water addition increased the
vapor volume and therefore the required capacities of the evaporator and
distillation column.

2. Metal ion concentration in the evaporator. The metal ion con-

centration in the evaporator is kept at a maximum, limited by solution
stability, by controlling the liquid demnsity, which is done by controlling

the amount of steam used to vaporize the liquid.
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3. Liquid level in the evaporator. The liquid level in the evapo-

rator is controlled by the amount of evaporator feed added to the system.

L, Pressure in the evaporator. The pressure in the evaporator is
kept below atmospheric in order to prevent the outleakage of radioactive
off-gas, by regulating the off-gas vacuum pump capacity.

5. Iiquid level in the calciner pot. A differential pressure bubbler

satisfactorily indicated liquid level in the calciner until the latter
part of the test, when the bubbler tubes plugged and gave a high-liquid-
level signal, which cut off the feed. A completely satisfactory differential
temperature device consisted of a rod down the center of the calciner pot,
extending 9 to 12 in. below the liquid level (Figs. 13 and 14). When the
level is above the lower thermocouple but has not reached the control rod
itself, the rod is heated by radiation fram the walls of the pot. When
liquid reaches the end of the rod, the rod begins to transfer its heat

to the liquid. The temperature at the thermocouple point is a function of
the height of the liquid on the thermocouple rod, and, by maintaining a
temperature difference of 100°C between the two thermocouples, it is
possible to maintain a liquid level 4 in. lower than the thermocouple
"in the rod. The control results for tests R-42 to R-64 were analyzed
according to the following control limits, which are suitable for good

control of the system.

% of Corresponding
Variable o Scale Quantity
Calciner liquid level - 95-20 = 57 to 63 liters
Evaproator density 5 = £0.05 g/ce
' Evaporator liquid level 20 T £h liters
Evaporator temperature or conductivity + 5 = t0.30 M (HCNO3)
Evaporator pressure 2 T £0.2 psig
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In some of the first tests of this series the control was very poor
(see Tables 9 to 13), and a number of reasons are responsible: equipment
failure, poor signal pickup, incorrect control action (proportional band
and reset (Tables 14 and 15), and misjudged operating variables. However,
during later tests the control was much improved.

The graphs of the control variables show the limits in relationship

to set point and to the variables (Fig. 17).

5.2 Control of the Batch Evaporator

In the Unit Operations studies, the control system for the batch
evaporator that was used and which is recommended consists of using the
density signal to control the boilup rate and the acid concentration of
the vapor to control the water addition rate. Since an entire batch was
added to the evaporator ét the start of the run, it was not necessary
to control the liquid level. The batch was initially concentrated to the
desired density, and as the condensate from the calciner pot being run at
the same time was introduced to the evaporator, sufficient water to effect
‘proper dilution was autoﬁaticaliy added, and the boilup rate automatically
increased. The settings for proportional band and reset rate were the
same as used in the continuous runs. Because of the large capacity of
the system and the fewer number of variables, this is a much simpler

system to control and elaboration of the subject was not warranted.

5.3 General Comments
The control system presented here was selected after considering all
the attractive alternatives. Some were discarded because they involved

the measurement of flow rates of difficult-to-handle streams. The



Table 9. Calciner Liquid Level Control

Over Limits Under Limits Outside Total Control

Run % of No. of % of No. of Limits Control Limits

No. time +times time times % time Time, hrs % of Range

R-42 3.7 6 25.6 6 29.3 19 95-20

R-43 14.2 3 12.7 3 26.9 7.5 95-20

: R-44 U41.5 9 29.1 9 70.6 15 95-20
Batch R-45 5.9 6 63.5 12 69.4 11 95-20
Batch R-46 57.1 2 32.6 3 89.7 15 95-20
R-47 5.1 3 17.7 6 22.8 14 95-20

R-48 11.4 i 15.7 10 27.1 16 95-20

R-49 4.0 2 h1.0 5° 45.0 12 95-20

R-50 5.6 27 40.8 37 L6.4 21 95-20

Batch R-51 26.7 61 53.8 70 80.5 39 95-20
Batch R-52 8.1 8 18.0 10 26.1 39 95-20
R-54 17.8 15 61.8 25 79.6 30 95-20

R-55 26.4 22 Lé.4 59 72.8 28 95-20

R-56 23.5 21 56.4 19 79.9 37 95-20

R-57 O 0 8.8 12 8.8 T2 95-20

R-58 @ 3.4 8 52.0 10 55.4 30 95-20

Batch R-59 O 0 57.3 6 57.3 27 95-20
Batch R-60 0.6 L 28.4 22 29.0 39 100-20
Batch R-61 2.3 2 14.1 6 16.4 22 95-20
R-62 8.6 3 10.6 7 19.2 23 95-20

R-63 O 0 16.7 L 16.7 23 95-20

R-64 13.5 1 2.8 3 16.3 32 95-20

"~ Ave. 12.7 9

A 32,1 15.6 L44.8 30 -
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Table 10. Evaporator Density Control

Control
Over Limits Under Limits Outside Total Limits
Run % of No. of % of No. of Limits Control % of
No. time times time times % time Time, hrs Set Point
R-k2 96.L L4 .33 Y 99.7 1l + 5
R-43 0 0 85.4 3 85.4 8 +5
R-44 16.4 1 66.4 3 82.8 6 +5
Batch R-45 40.8 5 0 0 40.8 2 + 5
Batch R-46 Manual
R-47 8.7 2 63.7 6 72,4 16 +5
R-48 51.2 7 10.5 5 61.7 16 +5
R-49 11.1 6 27.8 8 38.9 27 + 2
R-50 21.4 7 17.9 7 39.3 23 5
Batch R-51 0.13 1 8.5 5 8.6 39 +5
Batch R-52 © 0 69.7 2 69.7 7 + 5
R-54 79.2 2 17.5 2 96.7 38 +2
R-55 18.6 3 25.0 € 43.6 25 +2
R-56 3.0 20 2.6 9 55.6 31 +2
R-57 0.k2 3 3.0 5 3L 72 +5
R-58 © 0 L.2 5 4,2 30 +5
Batch R-59 Manusl 4
Batch R-60 1k.1 1 3.2 2 17.3 39 +5
Batch R-61 Manual
R-62 0.04 1 29.0 i 29.1 - 8 +5
R-65 3.2 3 13.3 7 16.5 28 +5
R-64 0 0 1.5 3 1.5 L6 5
Ave. 21.3 3,5 24.3 4.5 . L45.6 24.8 -
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Table 11. Evaporator Liquid Level Control

. Over Limits Under Limits Outside Total Control Limits

Rin % of No. of %of No. of Limit Control + and -
No time times time times % time Time % of set point
R-42 k4.1 L 21.9 5 26.0 22 + 20
R-43 © 0 1.2 3 1.2 15 + 20
R-4l4 1k4.7 10 7.1 8 21.8 15 + 20

Batch R-45 19.9 1 0 0 19.9 15 + 20

Batch R-46 O 0 0.11 1 0.11 15 + 20
R-47 6.2 4 0.4 1 6.6 20 + 20
R-48 11.1 3 1.8 6 12.9 16 + 20
R-49 0.k 1 1.2 3 1.6 27 + 20

- R-50 18.8 14 9.6 12 28.4 24 + 20

Batch R-51 Manual

Batch R-52 Manusl
R-54 12.2 10 2.8 L 15 38 + 20
R-55 6.8 T 2.1 2 8.9 25 + 20
R-56 32.8 17 0 0 32.8 27 + 20
R-57 9.7 6 0 0 9.7 T2 + 20
R-58 3.7 3 0.2 1 3.9 39 + 20

Batch R-59 Manual

Batch R-60 Manual

Batch R-61 Manual
R-62 8.6 3 5.6 5 14.2 16 + 20
R-63 8.1 13 0.4 1 8.5 29 + 20
R-64 5.4 5. 3.6 3 9.0 38 + 20
Ave. 9.6 5.9 3.4 3,2 13 26.7 -



Table 12. Evaporator Temperature or Conductivity

Over Limit Under Limit Outside Total Centrol Limits
Run % of No. of % of No. of Limit Control + and -
No. time times time times % time Time % of set point

R-42 2.3 4 56.3 5 58.6 22 +5
R-43 16.5 7 12.5 L .29 8 +5
R-44 3.8 7 4L8.7 11 52.5 15 +5
Batch R-k5 2.4 1 32.1 3 3.5 15 + 5
Batch R-LU6 O 0 7.5 1 7.5 15 +5
R-47 23.2 5 4.7 5 68.9 20 +5
R-48 2.8 2 4L6.1 8 4.8 16 + 5
R-49 O o 50.0 5 50.0 12 +5
R-50 O 0 68.0 8 68.0 23 + 5
Batch R-51 O 0 1.3 1 1.3 18.42 +5
Batch R-52 10.8 3 47.2 11 58.0 38 + 5
R-s5k 0.3 2 99.3 5 99.6 38 +5
R-55 6.7 7 34,0 1k Lo.7 25 +5
R-56 1.9 3 27.4 9 29.3 31 +5
R-57 0.2 5 7.1 7 7.3 72 + 4
R-58 1.0 1 22,1 13 2.2 30 +h
Batech R-59 Manual -
Batch R-60 3.4 1 23,7 3 27.1 39 + L
Batch R-61 Manual
R-62 3.8 6 16.2 8 20.0 25 +5
Cond. R-63 16.4 29 28.2 2l Lk.6 29 + 15
Cond. R-6k 18.0 12 16.0 8 34.0 L5 + 15
Ave. 56.8 4.8 34,5 7.6 37.9 26.8 -
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Table 13. Evaporator Vapor Pressure Control

Control Limits

Total
Control

Under Limits Outsilde

No. of % of

Over Limits

Run % of

No.

+ and -
% of set point

Limit

% time

No. of

Time

times time times

time
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Table 14. Proportional Bands and Reset Times

Calciner L : Evaporator
Test Liquid Evaporator Liquid Evaporator Evaporator
No. Level Density Level Temp. Pressure

PB RS PB RS PB RS PB RS PB RS
% min % min % min % min % min

R-42 100 5 200 5 20 5 200 5 25 0.3
R-43 300 50 100 3 25 3 100 3 25 0.3
R-U4L4 300 4Ly 200 3 25 1 60 5 20 0.3
Batch R-45 300 24 200 3 25 4 75 5 20 0.3
Batch R-46 300 60 M M 50 10 60 9 20 3
R-47 200 4o Lo 9 25 10 60 8 20 0.3
R-48 200 50 200 5 25 10 60 9 20 0.3
R-49 300 0 200 5 25 10 25 9 50 0.3
R-50 200 0 200 9 25 10 25 10 50 0.3
Batch R-51 200 0 200 9 M M 25 10 50 0.3
Batch R-52 200 0 200 10 M M 25 10 20 0.3
R-54 150 0 100 2 25 10 25 8 10 1
R-55 150 0 100 2 25 10 25 8 10 0.3
R-56 150 0 100 2 25 10 25 9 10 1
R-57 150 0 200 10 25 10 25 10 15 1
R-58 200 0 100 10 25 10 25 8 10 0.1
Batch R-59 200 - O M M M M M M 10 0.1
Batch R-60 100 0 100 10 M M 25 8 25 1
Batch R-61 220 0 M M M M M M 25 1
R-62 200 240 100 10 25 10 100 10 25 1
R-63 200 240 100 10 Lo 10 200 8 25 1
R-A4 200 240 100 10 Lo 10 200 10 25 1

Limits 95-20% SP+5% SP+20% SP+5% SP+2%

-Lg..



Table 15. Control Settings and Range of Variables

Proportional Reset Time, Set
Variable Range Signal Scale Band min Point
Evaporator liquid level 10-30 liters 0-20 in. H20 0-100% 35% 10 50%
Density 1-2 g/cm? 25-52 in. He0 0-100% 100% 10 30%
Vapor composition 0-16 normal 100-125°C 0-100% 100% 10 Lo%
Vapor composition 1-3 normal 0.3-0.67 mhos  0-100% 200% 9 Lo%
Steam pressure 0-100 psi 0-100 psi 0-100% 50% 8 -
Calciner liquid level 56-60 liters 150-450°C 0-100% 200% 2Lo 60%
Evaporator pressure -5 to +5 psi -5 to +5 psi 0-100% 25% 1 Lo%
Range of Flows
Normal Maximum
Water 0-2 liters/min 0-10 liters/min &
Feed 0-1 liters/min 0-4 liters/min o8
Condensate (calciner) 0-0.8 liters/min 0-1 liters/min
Calciner feed 0-1.2 liters/min 0-2 liters/min
Evaporator boilup 0-3 liters/min 0-6 liters/min

Water
Feed

»

Imon

Calciner feed

Steam®

BEffected by cascade controller.

L}

Evaporator Boilup

84,000 (p-9)Y/2 (Btu/nr)

0.7 (9-9)Y/2 (11ters/min)
steam pressure, psig

Valve

Characteristics

where

‘o =

F is flow in liters/min and v is fraction open

10(v)?
4.0(v)2
2.0(v)?
100(v)

p is pressure in chest
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Fig. 17.  Waste calcination & evaporation control - Test 42 - Calciner Liquid Level.
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alternative that received the most attention used the boilup rate to
control the liquid level, and the feed addition rate to control the density.
The smell density difference between the evaporator product and the feed,
along with the cross effect of boilup rate on apparent liquid level,
produced instabilities that could.not be overcome.

Similarly, the instruments used in this control system evolved through -
muich trial and error and are thought to be adaptable directly to the hot
pilot plant. In most cases the precision of the instruments, which is
the necessary feature for stable control, was good. The accuracy was
acceptable, and, with the normal course of sampling and general observation
of the process, should give no trouble. The estimated precisions and

accuracy are given below. '
Precision (%) Accuracy (%)

Evaporator density as measured by
air bubblers in an external chamber 1 3

Evaporator density as measured by a

float device 2 5
Evaporator liquid level as measured

by air bubbler 1 L
Evaporator pressure 1 3

Vapor acid concentration as measured
by electrical conductivity 2 5

Vapor acid concentration as measured
by vapor temperature 5 45

Iiquid level in the calciner pot as
measured by temperature probe - : 1 10

These numbers are representative of the system in service, which was
not immaculately clean, yet not fouled.
An interesting noteon density control is that a 1% change in density

represents about a 4% change in solids concentration under operating
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conditions. Although the float-type density instrument (the "Mackey cell")
situated on & recycle line was used for most of the work, it is thought
that an éxternal chamber with an air bubbler would be preferable for
reliability and probably for precision. The chamber used had a volume

of about 1 liter. These instruments were used in the pump loop that re-
circulated the evaporator solution to the calciner feed valve.

When using the electfical.conductivity of the evaporator condensate
for control, particularly if the whole vapor stream is not condensed, care
should be taken to avoid excessive lag times which might be introduced by
the transport of the stream to the instrument. It is also necessary to
avoid a fractionation due to partial condensation and to make some provision

for adequate drainage and removal of noncondensables.
6. SYSTEM PERFORMANCE

6.1 Operating Rates

The operating rate of the calciner varied from & maximim of about
70 liters/hr for water boilup in & clean pot to & practical minimum of
about 2 to 3 liters/hr boilup at the termination of calcination for the
various types of feed. The average ratesfor the three types of feed were,
in liters per hour: Purex, 30; Darex, 15; TBP, 12. The average system
feed rate is for the filling period only and does not include any calcina-
tion time. The calcination time for these tests averaged about 10 hr
(see Table 6).

The thermosiphon evaporator (Fig. 18) had a maximum water boilup
rate of 12 liters/min when the heat‘exchanger was freshly cleaned; however,

due to a heat-deposited film, this boilup rate dropped to about 6 to 8



I

-233-

UNCLASSIFIED
14in. ORNL-LR-DWG 73238

e

2-in, DIA 2
16in. 34-ft
EVAPORATOR
CONDENSER
——————— --{ PrRESSURE |
OFF-GAS
60in
| o—140-in. DIA
LQuID | |
LEVEL 3-in.DIA
/ , CONDUCTIVITY
© CELL
CALCINER VR
CONDENSER \‘/
(NOT CONTROLLED) !
. / / | CONDENSATE
FEED —= EE-{ I TANK
|
i |
—— [|=—2-in.DIA 30in. |
|
25in, 22-11° | ==STEAM 1
STEAM o STEAM !
CHEST PRESSURE | . |
)
\a-in . | CONDUCTIVITY
- gein—T £&
LN\ S~ seT POINT
RN <~—WATER  CASCADE
ST T T 1 [

: ‘== —= CALCINER FEED i
CELL

Fig. 18. Control System for the Calciner Evaporator.
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liters/min after any wastes had been treated in the evaporator. On the
other hand, 6 liters/min was a very satisfactory operating rate for all
types of feed tested.

Water was introduced into the evaporator to steam strip the nitric
acid in order to keep the nitrate ion concentration in the evaporator
below 8 M. This reduced ruthenium volatility. The nitrate concentration
in the evaporator liquid was determined indirectly by either measuring
the temperature of the vapor phase or the conductivity of the evaporator
condensate. The maximum water addition rate wes 5 liters/min. The average
water-to-feed volume ratio for the three types of feed were as follows:

Purex, 5.2 water to feed volume ratio; Darex, 3.9; TBP, 2.8.

. SPECIAL PROBLEMS

A number of special problems were noted during this operational
period, some of which have been partially solved. There was off-gas-line
plugging with mercury deposits during TBP operations; liquid in the pot
Toamed Gue to organics or finely suspended solids; and slagging and dropping

of the calcined cake causing pressure surges in the calciner.

7.1 Mercury Solid Plugging of Off-gas Lines
The TBP feed contained about 4 g of mercury per liter (see Table 2).
(Mercury is used as a catalyst in the dissolution of the aluminum jackets
on the fuel.) During the first part of the test while there is still
liquid in the calciner very little mercury is evaporated in the calciner
off-gas; however, as the solids in the calcining vessel reach 300 to L400°c

the mercury-oxide-nitrate compound decomposes, and & large amount of
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mercury enters the off-gas vapor. When this sublimed mercury compound
reaches a cooled surface in the off-gas line it condenses to a yellow
solid that deposits radially in the off-gas line and plugs it. This
solid can be removed by subliming at & temperature greater than 300°C
or by dissolution in nitric acid. The apﬁroach to be next tested is to
keep the off-gas line heated as far as an expanded section in the line,
which will be chilled. The section will have a large enough volume so
that the condensed solids will not plug the off-gas line during the
operation. Aftér the calcination has been completed, the solids in the
expanded section will be dissolved with nitric acid and then drained to

a receiver (Fig. 19).
8. DATA ACQUISITION

The data needed for thoroughly and completely calculating the results
from these calciner tests fall into two classes: the data from the con-
trol instruments and the data from the recording instruments, which were
recorded in the data book at l-hr intervals (Table 16). At approximately
test 50, an electronic data logger was purchased and used. The system
data processed by the logger were punched on paper tape and were represented
with a binary decimal number. These numbers, with appropriate codes, were
transformed into engineering tables by use of the IBM 7090 computer. An
example of the output from the computer is given in Tables 17 and 18.

8.1 Discussion of Table 16: Hourly System Values and
Parameters, Parts A and B
Tsble 16 has the important hourly variables and parameters of the

calcining system for both batch and continuous operation for the evaporator
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TEST NO R-42

RUN
TIME

HOURS

QOD~NG VT UN=

FEED

LITERS

138.
200.
234,
270.
320.

.
807.
LT
478,
K96.

h9b.
896,
hob.
hoob.
896,

hos.
896,
396.
896.
396.

896,
896,
896,
496.
496,

HOURLY SYSTEM VARIARLES
FEED TYPE - PUREX
WATER  CALCINER  EVAP.

ADDITIVE  COND.
LITERS  LITERS  LITERS
68. 2u, 222.
83. 28, 255,
167 29. 321.
193. 32. uou.
213. 32. 495,
299. 36. S64.
352. 37, sus.
%28, n2. 725.
u8s. u8. 795.
538. 52. 8s1.
Seu. 56. 9.
570, b2. 981.
76. 68. 1053,
882. . 1129,
1022 76. 1206.
1128, 78. 1206.
1279. 78. 1206,
1351, 78. 12064
1485, 18. 1206.
1571, 18. 1206.
168k. 78. 1206.
1760. 18. 1206.
1900. 78. 1206.
2010. 18, 1206.
2120. r8. 1206.
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Table 16.

AND PARAMETERS

OPERATION MODE

CALCINER
FURNACE

1.7
3.35
8,99
6.52
8.y

9.43
1C.u5
11.54
12.60
13.52

13.93
In. 45
15.03
1537
15.88

16.39
16.70
17.04
17.28
17.59

17.93
18.10
18.41
18.78
19.09

CALCINER
COND.

0.96
2.06
3.38
8.37

8,37

6.15
Tell
T.u?
8.4
8.37

8.61
8.83
9.06
9.28
9.4l

9.73
9.96
13.07
10.18
(0.53

10.64
10.87
.1
H1.31
t1.452

(HUNDRED-THOUSANDS OF BTUS)

PARY
- CONTINUOYS
EVAP, SYSTEM
COND. OFF-GAS
CU FT
2.45 -0.
4.66 -0.
9.06 -0.
12-13 =M
1514 -0,
17.90 -0.
20.11 -0.
23.18 -0,
2u.9¢ -0.
26.10 -0.
28.25 ~Ca
30.61 -0.
32.83 -0.
35.33 -0.
57.8C -0.
39.96 -0.
42.22 -0.
BL4,.63 -0.
46.83 =-0.
89.39 -
51.86 -0.
Su.37 -0.
$T.41 -0.
58.21 -0.
60,82 -0.

EVAP.
DENSITY

GM/CC

1.34
t.3%
te33
1e34
1.3

1.38
1.3
1.36
138
1+38

1.35
131
t.32
1.30
1.28%

1e26
1.20
1.19
107
[P R

1-16
.16
1.15
e 15
.14



TEST NO R~h2
RUN EVAP,
TEME LIQUID

He
HOURS HOLAR
1 6.30
2 Tol?
3 5.57
L) 6,95
5 6.79
6 6.4b
7 6.20
8 5.80
9 5.70
10 5.9h
" 5.80
12 3.90
13 3.30
14 5.85
15 2.85
I6 2.99
" 2.40
8 2.50
19 2.30
20 2.30
21 2.25
22 2.10
23 1.67
24 t.73
25 1.70
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Table 16 (Cont'd.)

HOURLY SYSTEM VARIABLES AND PARAMETERS - PART 8
FEED TYPE ~ PUREX OPERATION MODE -~ CONTINUOUS
EVAR.MAJOR CALCINER FEVAP EVAP.COND, EVAP, EVAP., EVAP,
CATION COND. COND. MAJOR 10N COND. LiQulD VAPOR
FE OR AL He He FE OR AL RY TEmP, TEMP,
GM/LITER MOLAR MOLAR GM/LLITER GM/LITER DEG.C NEG.C
45.0 S.01 2.69 0.058 0.008 113, 109.
39.2 8.19 3,57 C.0np 0.003 113, T
45,3 3.87 2.05 0.Cén 0.003 125, 178,
39.2 4,97 3.26 C.57 0.00) 12¢, 110,
32,2 1.75 2.70 0.060 0.003.  114. 11g.
39.8 7.16 2.80 C.ou7 0.00t 12, no.
“3.6 6.81 2.50 r.nsa 0.391 113, 109,
%2.3 6.39 2.48 C.U65 0.001 112, 110.
ui.3 6.51 2.25 C.065 c.001 na. 108.
85,3 T.77 2.23 c.c15 0.001 12, 108,
L6l T.45 1.98 0.C68 G.001 12, 109,
48.6 6.00 0.70 0.C49 0.001 108. 105.
53.5 5.57 0.33 c.u21 0.001 7. 103,
5147 5.00 0.35 0.216 0.0u1 105. n2.
82.3 5,26 g.31 c.n28 0.001 105, 104,
36.8 5.66 0.26 C.Cc20 0.031 1o, 1n2.
32.% 5.96 0.25 0.726 2.001 1T4, 102.
32,4 5.58 0.19 0.021 0.001 ACu. 170,
27.4 5.75 0.09 0.C18 0.001 102, 9n,
26.8 11.00 C.16 n.o18 0.06) 1nz2, 99.
27.4 13.90 0.26 0.0t9 0.001 103, 101,
26.9 .70 0.31 C.C19 0.001 . 98.
26.6 14,80 g0.25 0.020 0.ncH t02. 98.
26.2 14,80 D.21 c.c21 0.00! 102. 98.
26.2 15,60 0.15 C.r20 0.001 Ice. 98,

CALCINER CALCINER

FFED
TEMP,

DEG.C

73.
75.
72,
72.
r2.

T2.
Th.
.
Th,
75,

Tu.
Tt.
Tia
68.
70.

68.
68.
66.
65.
65.

6T.
6.
53.
52.
53.

OFF—-GAS
TEMP,

DEG.C

1co.
1,
122,
145,
156.

166.
103,
103,
1G2.

93.

89.
99.
99
0.
90.

au,
9u.
92.
23.
77.

b4,
Tse
70.
7.
68,



TESY NO R-43

RUN
TUME

* HOURS

QO0O@W~NG WNWEUN-

- -
NEWN -

16
7
'8
19
20

21
22
23

FEED

LITERS

102.
183.

SYSTEM

CALCINER
ADDITIVE

LITERS

HOURLY
FEED TYPE
WATER
LITERS
S3. 2,
227, LTS
432, he
628, 10.
810. 13.
984, 16.
1128, 19.
1230. 22.
1450, 25.
1643, 28.
1859, 29.
1999. 29.
2135. 29.
2271 29.
243k, 29.
2608. 29.
27107. 29.
2863, 29.
3009. 29.
3146, 29.
3289. 29.
3u26. 29.
3626. 29.
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Table 16 (Cont'd.)

VARIABLES

PUREX

EVAP.
COND.

LITERS

162«
229.
312,
394,
LWok.

s70.
604,
609.
6L,
619.

623,
624,
624,
624.
624,

624,
624,
624,
624,
624,

624,
624,
624,

AND PARAMETERS

OPLRATION MODE

CALCINER
FURNACE

2.C1
3.65
5.22
6.97
8437

9.56
10.55
Ty
12,05
12.57

13.C8
13.56
13.90
el
14,51

14,82

15.03
15.27
15.67
15.71

15.95
16.C8
16.46

CALCINER
COND.

1.3?
2.37
3.52
4.89
3.76

6.57
6.91
T.348
r.56
a.1h

8.4
8.14
8.1y
8.39
8.52

8.52
8.65
8.65
8.65
8.65

8.65
8.65
8.65

(HUNDRED-THOUSANDS OF BTUS)

PART
- CONTINUOUS

EVAP. - SYSTEM

COND. OFF-GAS

Cy FrY

3.5C 2T
9.54 U6,
15.12 70.
20117 98.
26.97 126,
32.8C 159.
36.35 197,
80. 19 236.
83,92 264,
48.04 288,
50.54 31k,
52.96 334,
55.48 363,
58.05 384.
$0.65 LI N
63.413 b38.
65.57 Lok,
68.07 uaz.,
TC.65 Sti.
T3.u7 558,
T5.8C S84,
TH.410 6Ch.
A1.83 63u.

EVAP.
DENSITY

GM/CC

1.32
1.27
1.29
129

1.3C

1.38
1.136
1ot 7
1.07
1.05

1.7
1.05
1.93
1.01
1.00

1.00
1.0
1.00
c.98
C.98

.99
N.98
-0.
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Table 16 (Cont'd.)

HOURLY SYSTEM VARIABLES AND PARAMETERS - PART 8
VEST NOD R-43 FEED TYPE ~ PUREX OPERATION MODE - CONTINUDUS
RUN EVAP. EVAP.MAJOR CALCINER EVAP  EVAP.COND. .EVAP, EVAP. EVAP. CALCINER CALCINER
TIME LIQUID CATION COND. COND., MAJOR 10N COND. LigQulp VAPOR FEED OFF-GAS
He FE OR AL He He FE OR AL RU TEMP. TEMP, TEMP, TEMP.
HOURS  MOLAR  GM/LITER MOLAR MOLAR  GM/LITER GM/LITER DEG.C DEG.C DEG.C DEG.C
' 6.05 42,2 © 5,37 2.03 0.0u0 0.00t 142, 108, sS4, L15.
2 5.35 36.3 5.87 1.55 . 0.115 2.003 105, 109. 39. 125.
3 5.90 36.8 6.20 1.75 C.068 0.003 112, 109, 36. 120
. 6.00 35.3 6.21 174 0.063 0.003 12, 108, 36, 118,
5 6.00 43.8 6.80 2.10 0.113 0.002 121, 110, 35, i18.
6 5.75 61.0 6.90 1.98 . 0.106 0.002 15, 109, 34, 116.
7 5.86 57.9 7.03 1.12 C.0u8 0.001 15, 108, 35, j06.
8 3.50 19.8 6.25 0.30 g.c10 £.001t 105. 1c2. 36. 110.
9 2.10 5.3 443 0.1t g0.Co2 0.001 102. 99. 37. 108.
10 1.90 2.2 3.67 0.08 0.0c2 0.00¢ 102, 98, 38. i
n 2.80 1e2 7.92 0.20 0.002 0.001 103, 99. 30. 13,
12 2.10 0.6 7.06 0.09 0.ac2 0.001 103. 98, 29. 106.
13 1.40 0.3 8. 35 0.06 £.002 0.00t 1C3. 97. 29, - 90.
T 0.92 0.2 10.2C 0.03 0.002 0.001 1G3. 97. 27, 90.
15 0.40 0.1 13.40 0.10 0.C02 n.001 100. . 2. 27, 76.
18 D.23 C.! 1490 D. 10 n.cr2 0.001 ton, 98, 29. as.
17 0.45 0.1 -0. 0.09 0.CC2 0.001 100. 96. 30. 82.
18 D.lu 0.1 -0, 0.08 Cc.No2 0.00! 100. 984 33, 76.
19 0.08 0. -0. 0.06 0.an2 0.0314 102, 98, 34, T6.
20 0.07 0. ~0. 0.06 0.202 0.001 100, 98. 33, 73.
21 D.05 0. -0. 0.06 - 0.C02 0.001 10G. 98, 3, 70.
22 0.04 0. -0. 0.0u 0.002 0.001 103, 96. 32. 62.

23 -0. -0, =0. -0. -0 -J. 102. 96. 33, 57.




TEST N Redd

RUN
TIME

HOURS

-R-X AR J AEEWN ~

FEED

LITERS

129,
201,
275,
324,
358,

375,
382,
382,
382,
409,

‘09-
409,
409,
409,
‘09.

‘09'
409,
‘0’.
409,
409,

409,
‘09.

HOUNLY'

SYSYEM

FEED TYPE e

WATER CALCINER

ADDITIVE

LIYERS L1TERS

98, 12,
238, 19,
401, 22,
594, 31,
734, "33,
84a, . 63,
931, 68,
998, 69,
1049, 7.
1056, 76,
1109, 77.
1189, -0,
1276, -0,
1442, -0,
leo6, - =0,
is2s8, -,
2028, -0,
2385, -0,
2551, 0,
2744, .0,
2937, 0.
3104, -0,
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Table 16 (Cont'd.)

VARIABLES
PUREX

EVAP,
COND,

_LITERS

149,
362,
599,
845,
to2o,

1147,
1244,
1271,
1363,
{487,

1523,
1603,
1691,
1859,
2083,

2246,

2448,

2805,
2971,
Jioe,

3358,
3s2s,

AND PARAMETERS
OPERAT|ON

1,64
3,40
5,05
6,09
8,26

9,29
9,90
10,52
11,183
1,54

11,95
12,36
12,64
12,98
13,32

13,92
13,86
14,07
14,21
14,48

14,75
14,96

CALCINER CALCINER

FURNACE ConD,

[
2.41
3,60
4,76
6,37

6,01
7.8
7.67
7.92
8,10

8,30
8,36
8,43

T 8,49

8,49

e"’
8,49
e"’
8,49
8,49

8,49
8,499

MODE

PARY

« CONTINUOYS

EVAP,
COND,

(HUNDRED=THOUSANDS OF 9TUS)

5,62
10,80
16,33
21,99
27,23

29,46
29,09
30,19
29,92
31,07

31,80
32,93
36,97
41,21
45,79

50,08
54,23
56,41
62,51
67,00

71,47
73,82

SYSYEM
0FFeGAS

- CU FY

37,
73,
109,
144,
179,

222,
256,
291,
329,
363,

399,
434,
472,
507,
584,

582,
618,
652,
686,
722,

756,
788,

EVaP,
DENSITY

Gr/CC

1,35
1,32
1,30
|030
1,40

1,60
1+46
1,24

- 1,30

1,40

1,42

. 1.38

1.40
'030
1.30

1.28
1.28
l.28
1.28
1,26

1.26
1,24
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MOURLY SYSTEM VARIABLES AND PARAMETERS « PARY ]

TEST ND Redd FEED TYPE e PUREX OPERATION MODE « CONT[NUOUS
RUN EVAP, EVAP,MAJOR CALCINER EVaAP EvaP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TivE LIQUID CATION ConD, COND. MAJOR 1ON COND, LiouiD VAPOR FEEL OFFeGAS
e FE OR al He He FE OR A} RV TEMP, TEMP, TEMP, TEMP,

HOURS  MOLAR  GM/LITER MOLAR MOLAR GM/LITER GM/LITER DEG,C DEG+C DEG.C DE6,C

| 5,40 46, 6,80 1,89 0,006 0,009 e, i, Su, 138,

2 5,90 38,0 6,8% 2,12 0,019 0,004 1, nt, 4y, 130,

3 5,50 36.% 6,90 1,75 0,017 0,003 i, el 47, 123, -
4 5,95 40,2 5,90 1e76 0,024 0,003 109, [NEN 47, 120,

[} 5,595 66,4 5,34 1460 . 0,070 - 0,002 e, na, 43, 140,

6 2,60 108,0 5,99 2,16 - 0,007 D,002 110, 110, Su, 180,

7 1,81 46,0 5,99 0,33 0,003 0,002 106, 102, 57, 150,

8 3,22 18,2 4,10 2,46 Po0.01IT 0,004 i, 1, 4, e, .
9 2,40 51,3 7.02 | e 44 0.068 17,002 81, 8, 3, 108,

10 5,52 86,8 -0, 3,30 0,015 0,004 112, 12, 79, 08,

N} 3,51 72.5 -0, 1,00 0,006 0,002 108, 108, 76, 109,

12 2,61 66,7 -0, 0,62 0,001 1,002 105, 105, 75, 95,

13 2,81 74,9 9,30 0,37 0,003 a.002 104, 104, 72, 92,

e W, 07 63,4 0, 0,16 0,004 0,002 101, TN oY, 9,

s 7,46 55,5 o0, 0,12 0,004 0,002 100, 100, 6o, 77,

Ie 1,40 57,9 -d, 0,08 0,004 a,002 100, 100, 60, 75,

17 .33 57,4 -0, 0,08 © 0,006 0,002 toe, 100, 60, a0,

I8 e 1:] 53,0 o0, 0.07 0,006 0,002 100, 99, 67, 79,

19 0,50 53,2 w0, 0,09 0,002 0,002 100, - 100, 67, 70,
20 1,98 52,7 . -0, 0,04 0,003 0,002 1on, 99, 67, 65,
21 1,98 84,2 -0, 0,03 0,003 2,002 100, 99, 67, 60,
22 1,98 51.6 e, 0,03 0,003 0,002 100, 98, 67, 58,



TEST NQ RedS

RUN
TIME

HOURS

Ve W~

OO ®NO

13
I4
5

16
17
8
I9
en

2l
2?2
23
24
5

28

FEED

LITERS

76,
96,
168,
212,
52,

280,
320,
320,
32‘.
24,

$28,
128,
328,
328,
328,

328,
328,
328,
328,
328,

328,
328,
328,
\,28'
328,

328,

HOURLY

FEED

WATER

LITERS

0,

SYSYEM
TYPE
CALCINER
ADDITIVE
LITERS

"
5.
‘0.
14,
18,

2,
23,
30,
34,
38,

42,
‘6.
5'.
56'
80,

64,
71,
75,
78,
84,

87,
90'
92,
93,
93.

93'
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PARTY

EVAP,
COND,

.78
2,42
J.80
5,10
6,314

7,39
8,76
9,52

10,28

10,97

11,68
12,35
13,00
13,50
14,18

14,74
15,45
15,88
16,43
'7'03

17,63
18,17
18473
19,33
19,85

VARIABLES AND PARAMETERS
PUREX OPERATIUN MODE
EVAP, CALCINER CALCINER
COND, FURNACE conD,
LITERS (WUNDRED=THOUSANDS OF dTusS)
42, 1,98 1,57
122, 3,55 2.39
401, 4,99 3.e8
697, 6,69 4,3
994, 7,92 5,24
1253, 8,88 6,12
1406, 9,63 6,066
1422, 10,38 7,76
1437, 11,00 8,73
j448, 11,61 9.70
1464, 12,16 10,63
1469, 12,70 11,43
1479, 13,32 12,29
1488, 13,73 13,07
is02, 14,27 13,725
1509, 14,68 14,39
15t9, 185,16 15,01
1526, 15,50 15,39
1530, 15,91 15,87
1540, 16,26 16,82
1550, 16,60 16,69
1556, 17,07 17,03
1961, 17,28 17,91
1583, 17,69 17.61
1590, 17,96 17.87
1596, 18,30 17,90

19,94

SYSTEM
0FF =GAS

CU FT

37.
74,
tn2.
132,
1664

197

222,

236,
255,
29%,

322,
346,
377,
397
423,

448,
473,
498,
522,
548,

572,
592,
614,
647,
666,

692,

EVAP, .
DENSITY

Gr/CC

1.30
1,30
1.32
1.32
1432

1.32
1,34
.34
1.34
1,32

1,33
1,33
1.34
1434
1.34

.34
1e34
1,34
1.34

.34

1,34
1,34
1,34
.34
.34

1,34



TEST NQ RedS

RUN
TIHE

HOURS

- ODOOMNO WEAWUN -

WeWUN

AN —— - —
X X K X 3

NN
AN -

NN
L IF

N
[

EVAP,
L1QUID
He

MOLAR

3,81
6,22
6,32
6,27
5,82

5,42
6,02
s,82
5,82
5,52

6,92
6,02
6,27
6,07
6,10

6,02
6,31
6,51
6,44
5,64

6,30
6,38
6,02

HOURLY

PEED

FE OR AL
GM/LITER

26,4
20,7
3146
32,2
;200

34,06
36,4
37,3
35,6
33,7

33,9
35,0
30,2
39,6
34,3

34,9
26,7
31,7
33.%
33, !

33.0
35,0
34,7
34,7
33,0

35,0

TYPE

SYBYEM

EVAP,MAJOR CALCINER EVAP
CATION

COND,

He

MOLAR

=0,
o0,
o0,
=,

o0,
«0,
=0,
e,

0,
-0,
0,
-0,
o0,

0,
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VARJABLES AND PARAM
PUREX OPERATION
EVAP,COND,

COND: MAJOR JON
He FE OR AL
MOLAR GM/LITER
0,86 0,196
2,09 0,00%
2,10 0,00%
1,83 0,004
1491 0,017
1,39 0,004
1e71 0,017
I,68 0,027
1466 0,020
4,46 0.014
le70 0,001
1,90 0,004
2,07 0,004
2,01 0,009
1483 0,006
1443 0,001
1,68 0,018
1,63 0,003
1,71 0,049
1481 0,018
1,04 0,08
1064 0,019
1,60 0,020
1,060 0,001
2,18 0.0l
2,0t 0,028

ETERS
MODE
EVAP,

COND,
RY

PAQT L]

BATCH

EVAP,
Lioulo
TEMP,

GM/LITER DEG,C

0,
0,
N
e,

-0,

o,
-l,
«0,
ol,

-,

U,
=0,
o,
o,
o0,

w0,
wil,
(i,
o0,

w0,

o,
o,
-0,
ol,
o,

o0,

EVAP,
VAPOR
TENP,

DEG.C

104,

104,

107,

CALCINER CALCINER

FEED
TENP,

DEG,C
21,
40,
30,

46,
45,

49,
21,
21,
21,
24,

OFFwGAS
TENP,

DE6,C

124,
248,
18,
118,
130,

128,
"3,
142,
142,
Iss,

152,
I80,
10,
140,
124,

128,
120,
122,
114,
106,

1o,
104,
183,
133,
128,



TEST NO R-u6

RUN
TimMe

HOURS

OO0O@DNO VEWN-—

[R]
12
13
1e
15

16
7
18
19
20

21
22
23
24

FEED

LITERS

49.

- 89.

128.
166
197.

231.
274,
289,
295.
305.

’I'.
320.
326.
335,
335.

335.
335.
335.
335.
335.

335.
335.
335,
335.

SYSTEM VARIABLES AND PARAMETERS

CALC INER
ADDITVIVE

LITERS

HOURL Y
FEED TYPE
WATER
LITERS
1. 0.
3. 9.
70. 12.
260, 22.
439, 33,
629. 80.
723, bb,
8%6. 60.
996. 70,
1082, 7.
1083, ar.
1050. 94,
1058, 102.
107u. 0.
1103, "r.
(NLYIN 120,
. 127,
1184, 128.
1190. 128,
1er. 128.
1203. 128,
1264, 128.
288, 128.
1302, 128.
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CALCINER

PUREX OPERATION

EVAP, CALCINER

COND. FURNACE  COND.
LITERS

25, 1.78 0.21

57, 3,48 0.62
166, 5.19 0.78
369. 6.63 1.16
a1, 8.33 1,51
8us, 9.90 1.89
989. 11.66 2.25
11597, 12.43 2.47
1316, 13.52 2.49
1372, tha 3y 2,76
1394, 14,96 3.10
1622, 15.71 3.92
1445, 1632 "
1481, 16.87 8,28
1524, 17.42 4.42
1575. 18.10 5.42
1614, 18,58 5.28
1618, 19.06 3.54
1626, 19.47 5.92
1632, 19.88 6.26
1686, 20,35 6.63
1689. 20.76 6.92
1736, 21.24 7.38
1737, 21.65 T.75

MOOE

PART

EvAP,
Conn,

(HUNNRED-THQUSANDS GF ATUS)

0.78
2.31
2.k2
3.0
3.69

u.33
4.81
S.40
6.29
6.89

8.1
.77
iIC.42
11.39
12.09

12,76
a4y
14.%4
15.37
15.80

16.24
16.69
17.35
17.86

SYSTEM
OFF-GAS

CU FY

9.
85,
127,
177,
298,

2u7,
.287.
315,
379.
425,

K81,
532,
S5¢5.
6uC.
6721,

Tu2.
795,
838.
885,
230,

9r9.
1035,
1076,
t139.

EVAP.
DENSITY

GM/CC

1.34
1.34
1.34
1.33
1.29

1.30
1.34
1.29
1.32
1.36

1.34
1.34
le3l
1.38
V.34

1.32
132
1.34
134
o34

1.33
1.3
t.30
t.130
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HOURLY SYSTEM VARIABLES AND PARAMETERS - PART A
TEST NO R-h6 FEED TYPE = PUREX OPERATION MODE - 0ATCH
RUN EVAP, EVAP.MAJOR CALCINER EVAP EVAP.COND. EVAP. Cvap, €EVAP, CALCINER CALCINER
TIME LIQUID CATICON COND. COND. MAJOR 10N COND. LIQuin VAPOR FEED OFF-GAS
He FE OR At He He FE OR At RU TEMP. TEMP, TEMP, TEMP,
HOURS MOL AR GM/LITER MDL AR MOt AR GM/LITER GM/LITER DEG.C DEG.C NEG.C DEG.C
! 6.18 33.5 -a. 1.64 0.C01 -0. [N 1c. 25. Il4.
2 6.28 33.5 -0. 1814 0.002 -0. 115, 113, 28. 135.
3 6.20 27.8 -0. t.58 C.0Cs -0. ik, 2. T2. 130.
L] 6.20 3t.0 -0. t.58 0.005 -0. tis, th. 68. 140,
5 6.20 33.) -0. 1.61 c.cor -0. 115, 2. 69. 133,
6 6.18 34.3 -Ne 1.73 .02 -3J. [RE 1. 68. 135,
7 5.98 31.7 -0. 1.64 C.M02 -0. lTib. 1a. 4y, 130.
8 5.98 34,4 ~0. 1.77 g.col -U. 14, 2. 56, 136,
9 6.18 35.3 -C. 3.10 C.ty -0 114, 112, 42, 148,
10 6.18 3s.6 -0. 1.52 0.CCt -U. 113, 193, 24, 143,
ti 8.26 35.0 -0. 1.66 c.onl -C. Hiu, tna. 27. 146,
12 6.28 35.0 -0. .79 g.Cc3 -U. 1u. 108. 25. 1hi.
13 6.18 35.2 -0. t.66 0.Cu2 - =C. i, 127, 24. 129.
ty 4.40 35.6 -N. .48 0.Cey -0 [N 1n9. 26. 135.
15 6.28 35.9 -0. 128 g.oct -0. Hiu, 1no. 28. 122,
[ X3 6.4 35.5 -0. t.85 0.70) ~C. iibe ip. 3o, 128.
17 6.u49 33.2 -Ne 1.52 C.Ccoy -J. s, 109. 28. +30.
18 6.64 38.4 -0. 2.16 C.co3 -0. 14, 1A, 24, 17,
19 6.51 35.1 -O. 4.33 g.0us -2. Hiu, iC2. 23. 116.
20 6.39 35.9 -0. 1.97 e.0c2 =0. 113, 110. 22. 118,
21 6.38 35.3 ~Je 152 0.2Cc) -C. 116, 110, 27. 113.
22 6.18 37.8 -0. 1.20 c.ot =D 1u, 1. 4. 171.
23 6.23 . 36,8 -0. 2.13 C.Z02 “U. s, 1G9, 34, 5.
26 6.18 35.5 -0. 2.24 0.7003 ~-0. Iiu, 105, 23. 80.




TEST NO Red?

RUN
TIME

HQURS

oVvd»vwo NN -

FEED

LITERS

69,
144,
153,
168,
207,

291,
339,
378,
378,
390,

396,
"7.
429,
429,
429,

429,
429,
‘29'
429,
429,

429,
429,
429,

HOURLY

SYSYEM

FEED TYPE =

WAYER

LIYERS

144,
407,
632,
829,
999 .

1170,
1366,
1837,
1734,
1790,

1817,
1843,
1843,
1870,
1896,

1927,
1953,
1953,
1980,
1980,

2006,
2033,
2059,

CALCINER
ADDITIVE

LITERS

0.
-0,
0,
.0,
-0,

-0,
=0,
-0,
-0,
-0,

=0,
oo'
-0,
-0.
-0,
-0,
0.
-0,
0,
-0,

-0,
-0,
o0,
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VARIABLES
TBPe2%

EVAP,
COND,

LITERS

131,
463,

AND PARAMETERS
OPERATION

1430
2,05
2,73
3,410
4,58

6,3%
7.99
9,02
9,70
10,38

10,86
11,47
12,09
12,57
13,08

13,82
13,93
14,34
14,75
15,09

15,90
15,64
16,05

CALCINER CALCINER

FURNACE COND,

0,36
0,56
0,76
1.47
2,74

4,08
4,84
S.51
5,88
6,19

6,47
6,88
6,08
7,13
7,36

7.97
7.69
7.83
8,02
8,28

8,15
8,2l
8,28

MODE

PARY

« CONTINUOUS

EvaP,
COND,

(WUNDRED=THQUSANDS OF BTUS)

5,44
12,16
17,43
23,02
28,23

33,59
39,17
43,60
47,64
47,64

47,64
48,14
48,38
48,38
48,59

48,99
48,59
48,59
48,82
48,82

48,82
48,82
48,82

SYSTEM
0FFeGAS

CU FTY

32,
67,
[N
131,
163,

196,
231,
263,
304,
334,

369,
410,
.84,
508,
526,

561!,
591,
624,
653,
688,

729,
7810,
783,

EVAP,
DENSTTY

Gn/CC

1436
1,36
1odl
lls’

- 1,38

1434
1.38
1.37
1,38
1,38

1.46
1433
1.36
1.22
1,20

lel®
letb
1.18
1,29
1417

1,20
1.21
.21
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MOURLY SYSYEM VARJAULES AND PARAMETERS < PaART L]

TEST N Red? FEED TYPE e TBPe2S OPERATION MODE < CONTINUOUS

RUN EVAP, EVAP,MAJOR CALCINER EVAP  EVAP,COND, EVAP, EVAP, EVAP, CALUINER CALCINER

TIME LIGUID CATION CONU, COND. MAJOR ION COND, Lioulp VaPOR FEEU OFFeGAS
He FE OR Al He He FE OR AL RY TEMP, TEMP, -~  TEMF, TEMP,

HOURS MOLAR GM/LITER HMOLAR MOLAR GM/LITER GM/LITER DEG,C DEG.C DEL,C PEG,C

| n,4e 67,9 -0, 0471 2,960 -0, 1na, 103, 65, 313,

2 v, 85,5 .0, 0s41 0,440 -0, i, i, ou, 204,

3 0, 80,9 -0, 0443 0,057 -, e, e, (Y 217, -

4 v,29 67,4 0, 0,84 0,018 -l e, na, 84, ne,

[ 1,70 53,9 0, 1,41 0,017 i, 13, 13, 82, 130,

6 0,94 64,7 -0, 1,47 0,006 -0, 1e, e, s, L1R

2 0,30 67,4 0, 0,85 0,006 =i, 13, 114, L8 16,

[y 0,28 69,2 «0, 0,7% 0,004 i, 14, e, 6, 115, .

9 1,26 67,4 .U, 1,01 0,004 eily 14, 14, 6u, 128,

10 1,76 103,0 «0, 2,84 0,042 -0, i, 106, 63, 1a,

N 1,92 53,5 -0, 1,32 0,012 -0, 118, 107, 76, 123,

12 2,79 57,5 w0, 1,70 0,006 .U, 105, 102, 62, 97,

13 3,24 30.6 «0, 0.61 0,001 el ns, 10, ", 133,

i 4 4,34 21,4 «0, 0.77 0,008 wi, 108, 103, o, 13,

s 4,78 15,3 0, 0,%8 0,001 G, 107, 105, 39, s, .

16 4,20 8,8 0, 0,54 0,003 -0, 106, 104, 8¢, e,

7 5,89 7.0 0, 0,86 0,003 -ll, 105, 100, 84, 110,

¥ 9,68 12,6 o0, 2,96 0,020 0, 107, 106, 56, 114,

19 5,20 8,9 0, 1,78 0,028 ity lie, 7, 54, 140,

2n 6,68 7.7 «0, : 1,59 0,056 o, 109, 9!, LY 146,

21 7,02 7.7 «0, 1,72 0,008 i, tos, 107, 53, 39,

22 6,80 7.2 0, 1,598 0,001 e, 110, 93, 54, 130,

23 6,30 8,4 .0, lo44 0,004 o, 107, 107, 83, 126,




YEST Np Re=48

RUN
TIME

HOURS

FEED

LITERS

1l
1a4,
170,
219,
26"

282'
297,
333,
333.
333,

3st,
360,
378,
304,
390,

390,
396,
402,
°02|
i,

420,
420,
426,
435.
435'

cad,
444,
454'
454.
462,

468,
468,
468,
468,
468,

‘68‘
468,
468,

HOURLY

SYSYEM

FEED TYPE =

WATER

LITERS

0.
57.
11a,
250,
424,

594.
621
6764
676,
704,

704,
704,
757.
818,
849,

849,
882,
882,
882,
882,

908,
908,
939.
965,
1026,

1075,
1128,
1185,
1217,
1268,

1294,
1294,
1294,
1294,
1321,

1321,
1321,
1321,

CALCINER
ADDITIVE

LITERS

0.
0.
*0.
0.
=0.

0.
0.
-Q.
*0.
0.

=0,
0.
=0,
.0.
=0,

0.
=0.
~0.
0.
*0.

=0.
=0,
.0.
.0.
=0,

=0,
=0.
-0,
=0,
=Q.

“0.
0.
“0.
=0.
0.

~0.
=0,
“0.
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VAR ABLES

TBP=25

"EVAP.
COND.

LITERS

57,
125,
210,
395,
612,

80s,
848,
943,
944,
971,

991,
1001,
1073,
1140,
1178,

1179,
1220,
1227,
1229,
1239,

1275,
1277,
1314,
1350,
1abi,

1470,
1523,
1591,
lelg,
1683,

1716,
1718,
1718,
1719,
1746,

1746,
1740,
1747,

AND PARAMETERS

OPERATJON

CALCINER
FURNACE

1,57
3,28
4,92
6,63
7.8%

8,74
9.90
10,52
1t,34
11,95

12,64
13,18
13,66
14,07
14,68

14,96
15,37
15,78
16,32
16,73

17,07
17,48
17,83
18,17
18,51

18,99
19,33
19,81
20,15
20,49

20,83
21,38
21,65
21,99
22,33

22,68
22,9%
23,29

CALCINER
ConD,

0.97
2,23
3,21
4,49
5,25

5,76
6,30
6,09
7,24
7.20

7.92
8,17
8,45
8,63
8,78

8,v8
9.5
9,35
9.%6
9.75

10,04
10,23
10,44
10,63
10,81

10,98
11,20
1,87
[N S-2
11,03

11,69
11,80
11,066
2,02
12,15

12,22
12,28
12,35

MODE

PART

« CONTINUOUS

EVAP,
COND.

(MUNDRED=THOUSANDS OF BTUS)

1el?
'.58
J.40
531
10,16

12,91
13,41
13,89
13,89
13,89

13,89
14,13
15,63
16,54
16,54

16,54
16454
16,54
16,54
16,54

16,54
16,31
15,55
16,01
16,45

16,88
17471
18441
18429
18472

18,01
17461
17,61
17441
16,71

15,99
15,28
14,479

SYSTEM
OFF=GAS

CUFT

56,
100,
167
22’.
283,

340,
403,
485,
509,
565,

626,
677,
722,
770,
829,

862,
895,
932,
966,
998,

1032,
1064,
1097,
ri124,
1155,

1189,
12314,
1260,
1305,
1341,

13764
1407,
1441,
476,
1511,

1546,
1581,
1615,

EVAP,
DENSITY

Gm/sCC

1+44
1,32
1.29
1.40
1,33

1436
136
{36
1430
1.38

1,40
1,39
1,34
1,45
139

1,39
1.38
1.42
(.38
tea2

1,34
|34
1.32
1,34
1.34

1,34
1,34
1,34
1+34
1,34

1,35
1.34
1,34
.34
1,34

be34
1,34
1434
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Table 16 (Cont'd.)

;'OURLV SYSTEM VARJABLES AND PARAMETERS « PaARY L]

TEST N0 Re48 FEED TYPE o TBP«25 OPERATIUN MODE « CONTINUOUS
RUN EVAP, EVAP,MAJOR CALCINER EVAP  EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TIME LIQUID CATION COND, COND. MAJVOR ION cunD, Lioulo VaPOR FEEL OFFeGAS
He FE OR alL He He FE OR AL RUY TEMP, YeNP, YEMP, TEMP,
HOURS  MOLAR  GM/LITER MOLAR MOLAR  GM/LITER . GUM/LITER DEG,C DEG.C DEG,C DeG,C
| 3,02 42,2 6,04 1,98 0,010 -0, 1S, 119, 55, 280,
? 4,86 22,4 7.72 1,62 0,00 -0, e, e, 42, 148,
3 1,68 63,8 8,19 3,10 0,040 -0, 112, te, 36, 54,
4 1,96 48,8 8,09 1,52 0,010 0, 116, e, 48, 146,
s 1,04 84,8 5,09 1,22 0,010 -il, e, 1e, 4c, 129,
s 3,406 44,9 7.%2 2,05 0,010 -0, e, e, 42, 128,
7 2,29 53,9 5,76 1490 0,010 -0, 109, 109, 52, 123,
a 3,49 . 38,9 7.99 1480 0,010 0, 109, 109, 63, 116,
9 4,84 46,2 9,02 .19 0,010 -3, b0, 10, 6t, 129,
10 a,40 50,4 7,94 4,38 0,010 0, tia, e, 63, e,
¥ 3,94 51.3 9,72 4,%0 0,010 -0, 1a, 1te, 62, s,
12 G,97 56,3 6,99 0,62 0,010 -0, e, 12, 63, 123,
13 0,84 72,0 9,39 1476 0,010 =0, 13, 13, 62, 13,
14 1,07 03,8 9.95% 1494 0,010 -0, 118, 118, 65, s,
s 1,97 62,0 6,90 1433 0,010 -0, 103, 108, S0, loé,
e 3,02 56,6 7.63 1,62 0,010 0, i, i, So, e,
17 3,72 61,1 8,98 3,28 0,010 0, 114, "3, 85s, 1o,
8 3,18 $3,0 7.8% (N1 0,010 =0, t18, 118, 8J, lo2,
19 4,40 51,2 7,83 3,62 0,010 -0, "3, 1, Ss, 109,
2n 2,91 49,4 6,82 1,34 0,010 -0, 118, 1, sy, 1o,
2) 3,30 47,2 8,35 3,30 0,010 -U, ne, i, 54, e,
22 3,42 4,4 6,41 2,12 0,010 e, e, 114, 85, 1a,
23 2,10 50,3 7.20 1,10 0,010 Coen, tia, 114, 85, 107,
24 1,79 53,9 8,2l 0.92 0,010 -3, lio, 10, 83, 1t
25 1,36 52,6 5.50 0,69 0,010 -0, ity i, 69, to7,
26 1,28 54,8 5,50 0,81 0,010 -il, 108, 108, 84, lo8,
27 1,30 51,3 7,86 0,70 0,010 -0, 107, 107, 63, ioe,
28 1,42 53,9 5,90 0,72 0,010 -0, 106, 106, 65, «0,
29 1,54 Stel 7.95% 0,80 0,010 =0, t0e, 100, 64, “0,
3n 1,70 52,1 6,86 0,87 0,019 -0, 107, 107, 64, 0,
3 2,22 48,2 7,63 0,93 0,010 -0, 107, 106, 63, «0,
3 2,68 49,0 6,98 1,02 0,010 -G, to8, 108, 6>, «0,
33 3,12 42,9 7,69 1,28 0,010 -0, 110, 110, 64, «0,
34 3,30 44, 7.79 1436 0,010 .0, Vi, 1, 65, «0,
3s 3,78 42,3 9.40 1,60 0,040 =-U, re, ta, 83, «0,
38 4,10 40,5 9.18 1,68 0,010 G, i, e, 63, o0,
37 4,23 40,8 7,60 1440 0,010 0, lin, 1o, 64, «0,
38 4,60 40,6 8,7% 1,24 0,010 0, [RE e, 83, «0,



»

TEST NO Re49

RUN
TINME

MDURS

oODO®NO Ve —

FEED

LITERS

76,
1§08,
138,
173,
207,

249,
284,
304,
323,
J4b,

367,
381,
388,

- 388,

394,

394,
408,
408,
45,
.22,

429,
429,
443,
458,
404,

464,
478,

WOURLY

SYSTEM

FEED TYPE =

WATER

LITERS

CALCINER
ADDITIVE

LITERS

-0,
=0,
0,
=0,
0,

=0,
«0.
0.
=0.
0,

=0,
=0,
0,
*0.

0,
-0,
0.
0.
0.

=0.
=0,
=0,
=0,
0.
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VARIABLES
T8P=25

EVAP,
COND,

LITERS

38,
55,
69,
183,
389,

515,
698,
850,
967,
1134,

1272,
|288,
1323,
1382,
1443,

1501,
1974,
1628,
1667,
1728,

1792,
1848,
1918,
1987,
2050,

2107,
2170,

AND PARAMETERS

OPERATIOUN

CALCINER CALCINER
FURNACE

1,84
3,4
4,99
6,76
8,47

9,63
10,65
11,82
12,64
13,46

14,27
15,03
15,74
16,39

186,80

17,28
17,69
18,03
18,58
19,06

19,53
19,88
20,22
20,76
21,17

21,85
22,06

COND,

0,ve
an
3,18
4,39
5,46

6,32
7,00
7.68
5027
8,77

" 9,2

9,78
|°.'u
10,38
10,56

10,74
10,94
11,07
11,27
11,46

11,72
1,84
11,99
12,11
12,24

12,44
12,%6

PART

EVAP,
COND,

(MUNDRED=THOUSANDS OF BTUS)

0,48
0,96
0,96
5,70
9,37

13430
17,02
19495
22,98
26,07

28,56
28,58
28,79

. 30,52

31434

32,23
33,35
54,03
34,91
35,58

36,69
37,58
38,47
39,34
40,18

40,6)
4i,18

.« CONTINuUOUS

SYSYEM
OFFeGAS

CUFT

[
25,
60,
95,

132,

167
182,
183,
223,
263,

301,
341,
380,
425,
462,

503,
545,
586,
623,
699,

665,
707.
782,
796,
838,

884,

. 924,

EVAP,
DENSTYY

GM/CC

1.36
1.35
1435
1,34
1,31

a3

1.32
1.32
1,32
1432

1.33
1,43
1,38
1432
1,39

1,35
1.34
1.35
1,338
135

1434
1,35
1434
1,35
1.3%

|34
1,34
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Table 16 (Cont'd.)

MOURLY SYSTEM VARJAHLES AND PARAMETERS < PART ]

TESY NQ Red® PEED TYPE o TYBPe25 OPERATION MODE <« CONTINUOUS
RUN EVAP, EVAP,MAJOR CALCINER EVAP EVAP,COND. Evap, EVAP, EVAP, CALCINER CA{CINER
TIME LIQUID CATION COND, COND, MAJOR ION CUND, Lioulp VaPOR FEEU OFFe=gAS
He FE OR aL He He FE OR AL RU TEMP, ) TEMP, TEMP, TEnP,
HOURS MQLAR GM/LITER MOLAR MOLAR GM/LITER GM/LITER DEG,C DEG+C DEG,C De6,C
| 1,28 56,6 0,84 1404 0,010 .0, s, 0, 43, 134,
2 2,72 51,1 3,34 1.74 0,010 0, 112, o0, 45, 160,
3 5,43 36,9 8,81 3,02 0.0t0 el, 118, =0, 46, 168,
] 3,71 4, 7.20 2,24 0,042 el 120, -0, 4, 18,
[] 2,59 43,6 6,41 Iold 0,010 iy li2, 0, a2, I,
) 1,88 4,8 6,00 0,82 0,010 iy 1, o0, T4, 143,
’ 1,72 48,8 5,69 0,94 0,010 0, e, .0, 4, 128,
[] 1,64 45,5 5,70 0,86 0,010 0, 109, o0, 40, 125,
9 1,%% 47,7 5,71 0,94 0,0i0 -0, 1i0, 0, 39, 121,
10 1,26 49,4 5,42 0,88 0,010 -0, 1o, w0, 39, 120,
] 1,29 50,3 4,78 0,80 0,000 0, 110, 4 =0, 4, 122,
12 2,85 48, 6,78 1430 0,010 =0, 1, 0, 4, 134,
13 3,30 50,3 8,77 416 0,010 oly 121, -0, 4, 124,
14 2,83 49,4 6,98 1e36 0,010 LI 110 0, 38, 122,
s 1,8% 32,1 ¢,80 1.40 0,012 -0y Il 0, 4y, 127,
1) 1,30 55,7 6,50 1,00 0.010 -l 110, 26, 9u. 118,
17 1,36 33,9 6,00 0490 0.0t0 LTt 110, 28, 4y, ti12,
X 1,19 54,4 7.22 0,87 0,010 i, 120, 26, 4, 116,
19 1,20 38,3 6,60 0,89 0,010 iy 110, 26, 4, 13,
20 1,20 54,4 8,60 0,93 0,010 o 110, 26, 4@, 114,
2 1,40 53,0 7.3% 0,98 0,000 “C, 160, 26, 4u, 116,
22 1,00 56,6 6,65 0.76 0,00 LN 1tn, 25, a, "3,
23 1,20 59,3 8,3C 0.86 0,010 L3 ito, 26, 45, &,
24 11,94 56,6 3.80 0476 0,010 -y 110, 26, 4, 107,
2 1,78 58,4 3,90 0,59 0,0t0 LI 110, 26, 3y, 108,
2¢ 1,78 57.% 4,20 0.49 g,010 G, o, 26, 3y, 110,
27 t,86 54,8 4,60 0,52 0,010 .y 109, 26, 39, 13,




TESY NO ReS30

RUN
TINE

HOURS

R - R X 2 BN~

FEED

LITERS

42,
69,

- 96,

T26,
183,

174,
199,
222,
222,
2310,

234,
243,
z" .
270,
285,

29t,
291,
2910,
291,
291,

306,
32,
327,
327,
333,

339,
339,
339,
339,
346,

346,
346,
346,
346,
346,

346,
348,
346,

HOURLY

SYSTEM VARIABLES AND PARAMETERS
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PEED TYPE o TBPe2S

WATER

LIYERS

00
53,
83,
83,

167,

CALCINER
ADDITIVE

LITERS

0.
=0,
-0,
-0,
0,

EVAP,
COND,

LITERS

24,
63,
104,
133,
247,

377,
486,
597,
598,
08,

639,
649,
738,
898,
992,

904,
1807, -
1018,
1044,
1072,

OPERATION MODE

CALCINER CALCINER
FURNACE

0,89
1,98
3,95
4,92
6,19

7,24
7.92
8,67
9.29
9,97

10,49
11,00
11,94
11,99
12,43

12,77
13,18
13,68
14,07
14,98

15,03
19,44
15,78
16,32
16,80

17,28
(7,76
18,24
18,92
19,40

19,67
20,08
20,42
20,83
21,17

21,24
21,83
21,86

COND,

0,29
1,33
2,60
3,51
4,42

5,01
9,62
6,04
6.31
6,63

6,49
7,13
7,44
8,36
8,062

8,79
8,78
9.10
9,23
9,35

9.48
9,60
9,68
9.80
9,87

10,09
10,12
10,38
10,56
10,70

10,860
10,93
10,99
11,09
gt

(MUNDRED=THOUSANDS OF BTUS)

PARY -

" CONTINvOUS
&VAP, SYSTEM
COND, 0FFaGAS

cU FY

0,06 2%,
0,12 7.
0.18 83,
0,18 110,
0,87 139,
1266 1700
2,23 193,
2,23 229,
2,23 247,
2,23 274,
2,23 301,
2,2) 326,
3,15 359,
3,78 383,
3,89 407,
3,089 433,
3.89 460,
3.89 4808,
3,89 515,
3,89 542,
3,89 370,
3,89 397,
3,089 628,
3.99 655,
4,16 603,
4,22 710,
4,28 737,
4,3 764,
4,41 790,
4,40 820,
4,33 843,
4,33 648,
4,33 848,
4,53 848,
4,93 848,
4,33 848,
4,33 848,
4,33 0848,

EVAP,
DENSITY

gr/cc

1.38
te36
1.39
1434
1435

1433
o34
136
1.38
134

o34
1.30
1,30
1,34
1.34

1.39
1.36
1.36
ll:‘
1.32

1438
1.36
134
(<34
134

1,38
1,36
1,38
1.27
1,38

f.36
o0,
(1.0
00,
w0,
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Table 16 (Cont'd.)

MOURLY SYSTEM VARIABLES AND PARAMETERS o PARY []

TESY ND Re30 PEED TYPE o T8Pe3S OPERATION MODE « CONTINUOYS
RuN EVAP, EVAP,MAJOR CALCINGR GVAP  EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TIME LIOUID CATION COND, COND, MAJOR JON conD, Lieuip VAPOR FEED OFP=gAS
e FE OR AL He e FE OR AL RY TENP, TEnP, TENP, TENP,
HOURS  MOLAR  GM/LITER MOLAR MOLAR  GM/LITER GM/LITER DEG,C -1 1Y DEG,C bgé,c
1 0,03 66.0 1,24 0470 0,040 0,004 113, 10, 67, 148,
2 1,80 55,4 5,30 1404 0,010 0,00! t13, 109, 67, 236,
3 5,40 40,9 8,69 3,18 0,010 0,001 112, o, 64, 146,
. 6,33 38,1 9,51 4,54 0,010 0,001 113, 107, 72, 196,
[ 2,73 49,9 8,59 1460 0,010 0.00! 143, 109, 77, 222,
6 2,18 49,4 7.7% 1e2% 0,010 0,001 110, 106, 1] 154,
7 1,80 53,2 7,06 1e21 0,010 0,001 110, 106, 68, 162,
[} 2,46 53,3 7,42 1446 6.010 0,001 I, 107, 67, 180,
9 4,02 44, 8,53 © 1403 0,010 0,001 108, 106, 64, 144,
o 5,00 41,6 9,03 2,53 0,010 0,004 109, 108, 62, 156,
1 5,52 39,6 9,90 3,20 0,000 0,00! 12, 108, 62, 168,
12 5,06 32,2 9,78 2,28 0,010 0,001 108, 104, 8%, 190,
'3 3,08 4,4 7.20 1,30 0,010 0.,00! 112, 108, 62, 120,
14 1,18 5s,8 6,50 0,80 0,0i0 0,001 12, 108, 65, 129,
is i 12 57,9 4,50 0,70 0,010 0,001 109, 106, 67, 113,
X'y 0,69 66,5 4,30 0,96 0,010 0,004 112, 108, 69, 129,
1y 0,86 62,9 2,30 0,61 0,010 0,001 109, 107, 67, 136,
s 6,72 62.0 o0, 051 0,010 0,001 1ia, 1a?, 67, 138,
19 1,80 58,3 8,00 1,24 0,010 0,001 110, 109, 66, 181,
20 2,68 46,7 6,01 0467 0,000 0,001 108, 106, 63, 121,
2 2,66 84,8 6,80 1,484 0,010 0,001 13, i, 68, 117,
22 2,64 52,6 5,60 1,48 0,010 0,001 110, 109, 66, 124,
23 1,67 45,2 .0, 1,08 0,010 0.001 109, 108, 67, 123,
24 2,18 49,3 o0, 1ot3 0,010 0,009 108, 108, 64, 128,
25 2,02 81,4 0, 1.27 0,010 0,004 108, 108, 66, 127,
26 0, 68,9 . 0, 0,23 0,010 06,001 109, 108, 63, . 126,
27 U184 . 64,3 -0, 0,314 0,010 0,001 109, 107, 63, 14,
28 0, 703 0, 0,19 0,010 0,001 107, 106, 62, 127,
29 N, 49,5 2,14 0,17 0,010 0,001 103, 103, 57, 113,
30 N,78 63,8 0, Dy44 0.0i0 0,001 ra, 140, 65, 130,
3 1484 56,6 o0, tel8 0,010 0,001 109, 109, 6e, 120,
32 0, 0, 10,00 o0, =0, 0, 0, l, e, 110,
33 o0, *0, 12,40 o0, =0, -0, o0, o0, ol, s,
34 g, 0 12,50 o0, o0, *0, .0, 0, -el, .ao.
3s 0, .0, 1,70 0, 0, =0, =0, o0, o0, 106,
3¢ -0, =0, 11,20 *0, 0, -0, =0, o0, ol, 108,
37 o, 0, 10,10 0, *0, 0, 0, o0, .U, ",
8,62 o0, 0, 0, =0, o0, al, o3,

38 -0, 0.



TEST NO R-51

RUN
TIME

HOURS

NEWN =

FEED

LITERS

28.
28.
58.
90.
110.

132,
1s8.
152.
160.
t68,

174,
176,
18N.
192,
t98.

196.
206.
218.
218.
218.

226.
226.
236.
236.
236.

236.
236,
236,
248.
2u8.

248.
256.
27Q.
27N.
276.

276.
276.
288.
284.
296.

296.
3Ny,
308.
308.
304.

3na.
304.
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Table 16 (Cont'd.)

HOURLY SYSTEM VARIARLES AND PARAMETERS - PART A
FEED TYPE - TBP-25 OPERATION MODE - RATCH
WATER CALCINER EVAP. CALCINER CALCINER EVAP,
ADDITIVE  COND. FURNACE  COND. COUND.
LITERS LITERS LITERS (HUNDRED-THOUSANDS OF BTUS)
0. -0. 16. 1.30 2.82 C.t
26. -0. 3. 2.53 5.22 1.57
303. -0. 277, 3.69 7.77 . 2.6%
329. ~0. 338, 4,92 9.95 3.01
386. -c. 418, 6415 12.09 3.07
RN -Q. 469, .23 Tt 3,34
u3g, -0. Slu, 1.79 16.20 s.u
us9. -0. 553. B.u3 18.31 3,60
522, -0. s00. 8.e8 20.48 3.74
579. -G. 667, 9.u43 22,67 wafi3
606. -0. m2. 7.7% 25.33 L. 37
659. -0. 0. 10,65 27.34 u.d4
715. -0 805. 1C. 72 29.54 5.09
742, -C. 8ul. 113 31.78 5,07
786. -0. 900. .75 84,28 5.75
8u6. -U. 26N. 12,25 36.39 6.31
939. ~C. 970. 12,64 38,72 6.66
1032, -0. 1T 1318 ui.24 7413
1C55. -0. 1197, 135,73 43,45 T.26
1074, -0. 1220. 14,00 45,37 7.39
1096. ~0. 1253. 14,68 48,35 7.53
1122, -a. 1281, 15.16 50.3) 7.66
1134, -a. 1305, 15.53 52.59 7.80
1148. -0. 1321. 15.98 54,44 T.60
1161, -0. 1336, 16. 39 55.99 1.871
1169, -0. 1346. 16,80 57.u1 7.93
"rs. -0. 1355, 17,35 58.71 7.99
1182, ~Ca 1365, 17.69 6C.02 8.06
1187, -0. 1384, 18.17 6118 dall
1192, -U. 1390. 18.65 62.25 8.11
1221, -G 1397, 19.06 63.42 dett
t221. -0. 1407, 19.67 68.53 311
1224, -0. 1422, 20.04 65.68 847
1221, -0. 1424, 2C.56 66.91 a7
1221, —C. 1832, 20.90 68. 16 A7
1221, -0. 1434, 21.38 69.39 Ha17
1221. -0. 1835, 21.65 70.6D B/
1221, -C. tuus, 22.06 Ti.89 8.20
1221. -0. 1546, 22.67 75.29 4. 34
1221, -0. 1455, 22.8¢ T4.52 d.45
1300, ~U. 1535. 23.29 75.15 B.48
1357. —G. 1632. 234.56 76.96 .05
1357, -0. 1658, 26,11 78.28 .18
1357, ~C. 1609. 24,45 79.69 2.2%
1357. ~Ue 1609. 24,72 81.37 9.25
1357, -0. 16C9. 25.13 82.73 931
1357, -0. 1699. 25.27 84.68 2.31

SYSTEM
OFF-GAS

cy ¥T

3R.
63.
22.
120.
Tuh.

tohe
1ee,
21,
233,
256

2rr.
300.
322.
3u5.
370.

392.
uis.

. 835,

457,
476,

59R,
517.
926.
Su8,
568.

St?.
612,
6135,
658,
679,

2.
123,
763,
765.
TEf,

780,
796.
a17.
8u1.
863,

885.
06,
926.
QuAa.
756.

?70.
7R2.

EVaP.
NENSITY

GM/CC

1.32
1.39
1.34
1.38
1.37

1.37
1.36
1.36
1.34
1.34

1.34
[ 11
1.38
1.38
1«34

1.36
1o 34
140
1.36
1.38

1.36
1.35
1.36
1.37
1.37

1.37
ta37
t.37
1.33
1.148

1.39
1.47
V.47
t.37
1.37

137
1.37
1.36
1.36
1.36

1.36
1.34
t.36
148
t.3¢

1.uC
-a.



TEST NO R-5t

RUN
TIVE

HOURS

N NN -

EVAP.
LiQuid
H+

MDL AR

1.86
2.12
1.52
1.27
1.0

1.56
1.80
1.65
1.68
1.71

1.72
1.72
1.68
1.60
1.2

1.35
1.20
t.18
1.20
Vo224

1.31
1.28
1.32
LT}
1.54

1.45
1.56
lobl
1.68
1.70

1.78
1.80
.84
1.92
1.96

2.90
2.04
2.08
2.00
1.98

2.00
1.88
2.60
2.0
2.06

2.12
-0.
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Table 16 (Cont'd.)

HOURLY SYSTEM VARIABLES AND PARAM
FEED TYPE - [TRP-25 OPERATION
EVAP.MAJOR CALCINER EVAP EVAP.CUND,
CATION COND. COND. MAJOR [ON
FE OR AL He H+ FE OR AL
GM/LITER MOL AR MOLAR GM/LITER
49.8 =Ta C.74 0.22C
60.4 -0. 2.37 0.012
54.8 -0. t.08 0.015
62,1 -0. 1.56 C.21C
6C.3 -0. 2.40 c.0tC
60.0 -0. 2.30 0.21G
53.0 -0. 1.52 g.2i1C
57.4 -0. 1.10 .m0
55.6 -0. 1.C2 o.iC
Sui7 -0. 0.90 c.uio
Su.7 -0. 1.01 0.C10
57.4 -0. 134 c.Ci0
60.6 -C. 1.40 c.01¢E
60.0 ~N. 1.C2 f.0tC
571 -N. 0.7t c.G#0
59.8 -0. U.9Q7 0.01G
53.9 =0. C.60 0.CiG
5646 -0. U.91! c.oit
59.3 -0. 0.66 c.Ci1C
60.2 -D. D.67 o.uic
59.3 -0. 0.80 N.MmC
59.3 -0. 0.82 0.010
59.2 -0. 0.99 C.mo
58.9 -0. 1.04 0.C1e
57.9 -0. 0.87 0.0iC
60.8 =J. 0.82 0.01C
56.6 -0. 1.02 0.0
54,0 -0. 0.94 0.010
55.3 -0. 1.26 0.C13
56.0 ~Na l.lb 0.000
55.7 -0. .20 0.Q1Q0
53,9 -0« 1.59 N.212
55.7 -0. 1.26 U. 20
55.7 ~0. 1.33 0.C19
S4.8 -D. 1.30 r.10
53.9 -0. 1.37 c.C13
Sk, -Je 1.19 0.U12
53.5 -0. teotb n.cic
53.9 -0. C.n8 G111
53.5 -3J. D) 0.0tC
53.3 =0. 0.94 D.713C
52,6 -. C.95 C.0i2
57.1 -0 l.41 t.C12
58.4 -0. 150 Pe:I0
$8.4 -0. 1.19 0.Ci0
58,3 -7J. .19 0.013
-C. -N. -0. -0.

ETERS
MOD€
EVAP,

COND.
RU

PART B
CATCH
EVAP,
Liouto
TEMP,

GM/LITER OEG.C

.00
C.009
0.0U1
J.00u
G.001

0.00!
c.000
0.001
0.001
0.001

0.0Ct
0.001¢
c.00
0.0
0,001

0.031
0.30)
0.001
0.001
0.00¢

0.001
J.001
0.0Ct
0.0G)
0.001

J.0C1
0.00¢
J3.0061
0.0
0.00¢

g.qac
J.001
3.0
0.001
0.0C)

0.0ut
0.0ut
0.001
0.0G!
0.2

0.00!
0.001
0.001
0.001
u.001

3.0CH
-0.

1.
123,
s,
122.
119.

1],
1o.
118,
1a.
118,

-l

-1,

EVAP,
VAPQOR
TEMP,

NEG.C

tin
e
i

1z,
107,

1608,
1Hn,
tiz,
112,
2.

ti2.
115.
Hiu,
Ha.
2.

15,
1.
Hi.
1.
e,

1C.
14a.
11C.
t1d.
tin.

.
tin.
1.
tic.
117,

1Qu.
104,
ez,
1nr.
103,

109.
1CS.
0.
112.
2.

112,
1t2.
1k,
107,

u7.

ui.
up,

CALCINER

FFED
TeMP,

DtG.C

LY.N
ar.
Su.
42.
ub.

Lu.
46,
63.
Su.,
bu.

56.
66,
66.
58.
56.

78.
6J.
S0.
7C.
63.

Tie
68.
72,
43,
uy.

ule.
4.
u0.
39.
uyg.

0.
u0.
4.
0.
8.

39.
39.
39.
39.
4.

u0.
43.
uG.
3.
3h.

i2.
2.

CALCINER
OFF-GAS
TEMP,

DEG.C

130.
253.
337,
1?5,
166,

224,
272.
171,
150.
158,

tuG.
155.
142,
133,
el

176,
135,
120.
208.
220.

126.
162.
121.
135.
141,

143,
122.
137,
121
118,

121.
t2y,
1.
tuu,
122.

148,
203.
128.
121,
124,

130.
203,
154,
152,
126,

119,
tiu,



TESY NO R-52

RUN
TIME

HOURS

OOVWMNG VLEWN-—

FEED

LITERS

38.
92.
120.
148,
178.

192.
200.
200.
200.
208.

2t6.
224,
228.
234.
234,

262,
2u8.
256.
264,
264,

272.
272.
282.
290.
298.

302.
310.
326.
334,
342.

348,
36k,
372.
380.
380.

388.
388.
388.
396.
403.

41C.
418.
426,
434,
s40.
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Table 16 (Cont'd.) -
HOURLY SYSTEM VARIABLES AND PARAMETERS - PART A
FEED TYPE - TAP-25 OPERATION MODE - RATCH

WATER CALCEINER EVAP. CALCINER (CALCENER evape,
ADDITIVE COND. FURNACE COND. COND.

'LITERS LITERS LITERS (HUNDRED-THOUSANDS OF BTUS)

ts, -0 19. 1.57 0.63 0.75
62, -0. 47. 3.1 .92 1.27
153, -0. 62. b.lby 3.82 1.93
257, -0« 78. 5.53% 6.04 2.u48
330. -C. . 6.63 8.62 2.94
363. -0. 128. 7.51 .21 3.7
386. -0. 138, 8.33 15.66 3.30
410. ~0. 140. 8.95 16.06 3.36
L2108 -0. 141, 9.43 18.u44 3.09
WSy, -0. . 150. 9.84 20.75 3.63
4TI, -0. 160. IN.18 28.15 3.7C
490, -0. t71. 10.65 2%.23 3.82
508. -0. 176, .13 27.49 3.95
526. -0. 186. 11.54 29.92 4.02
Suu, -0. 189. 12.09 32.43 4a15
561 . -0. 198, 12.5C 34.68 4.22
517, -0. 205. 12.91 36.84 4.29
592. ~0. 218, 13.25 38.84 L.y
807, -0. 228. 13.73 40.89 4.55
622, -0. 230. 14,21 42.98 4.068
636, ~0. 240, 14e62 4%.08 4.82
849, -0. 242, 15.93 47.12 4.95
663, -0. 255. 15.64 49,22 9.02
676. -C. 265. 16,05 51.22 S.08
690. -0. 274, 16.53 53.28 5. 15
702. -0. 279. 17.01 58.25 5.21
715, -0, 288. 17.42 57.42 5.27
728, -0. 305. 17.76 59.55 5.27
Tul. ~0. 314, 18.37 61.69 S.uC
753. -0. 3213, 18.7 63.88 5.53
765. -0. 328. 19.26 66.08 5.46
777, -0. 345, 19.60 68.34 S.66
789. -G. 354, 20.08 70,64 5.73
800. -0. 362, 20.56 72.96 5.73
813, . -0. 364, 21.C4 TS.uu S.86
823, -Ce 373. 21.45 77.84 6.0C
a3y, -0. 375. 21.92 A0.u8 b.06
LY. 2% -0. 376. 22.33 82.82 6.19
8%6. -0. 385. 22.81 a5.09 6,26
867. -0. 385. 23.36 BT. 34 6.33
876. -C. 385. 23.77 89.63 6.33
ass. -C. 385. 24,18 ?4.80 645
898. -C. 385. - 24.59 93.9) 6.52
907. -U. 385. - 25.07 96.19 6.59
947, -0. 385. 25.54 98.u7 6.66

SYSTEM
OFF-GAS

CU FT

u0.
6u,
?2.
16,
142,

t67.
169.
169.
191,
216,

242,
264,
287.
313.
337,

358,
3n3,
6.
427.
419,

u54,
476,
501.
522.
545,

568,
587.
606.
631,
656.

582,
709.
730,
152.
748.

8C3.
827.
853,
87a.
902.

928.
9Su.
98C.
1ccs.
1030.

EVAP,
DENSITY

GM/CC

1.32
1.40
.41
1.39
1.42

1.40
t.38
1.38
1.37
1.37

1.37
1.37
1.37
1.37
t.36

1.36
1.37
1.38
1.37
1.37

1.37
1.37
1.37
1.37
1.38

1.38
1.38
t.38
1.36
1.37

1.37
1.37
1.37
1.37
1.37

1.38
1,37
138
i.38
1.38

1.38
1.38
1.38
1.38
1.38



TEST NO R-52

RUN
TEME

HOURS

DEWN =

EVAP.
LIQuID
He

MOL AR

1.93
2.2%
1.89
1.32
1.24

1.49
1.80
2.00
2.16
2.20

2.16
2-12
2.10
1.9
1.92

1.94
1.77
[ Y1
1.53
1.46

1.48
1.52
1.61
1.61
1.60

1.61
1.58
1.6
1.58
t.64

1.68
1.69
172
1.76
1.80

1.76
1.76
1.78
1.70
1.61

l.l4
1.30
$.28
1.32
140

HOURLY SYSTEM

FEED

EVAP.MAJOR
CATION
FE OrR AL

GM/LITER

48.5
63.1
63.6
62.0
65.1

62.9
57.5
55.7
56.6
55.7

56.6
56.3
55.7
56.6
Skl

54.8
57.0
58.0
58.9
56.6

58.2
57.8
57.5
59.6
58,2

S8.4
58.4
58.1
58.4
58.0

57.5
5642
58.0
58.0
58.4

S58.4
58.8
57.9
58.8
61.0

60.2
6C.2
58.4
59.4
60.2

TYPE

CALCINER EVAP

COND.

He

MOL AR

-0.
-0.
-0.
-0.
-0.

-0.
-0.
-0.
~0.
-0.

-0.
-0.
-0.
-0.
-0«

~0e

-0«
~-0.
-0.

-0.
-0.

-0.
~0.

-0.
-0

-0.

-0.
-ad.
-0.
-0d.
-0.

-0.
-0.
-0.
~0.
-0.

-0.
-0.
-0.
-0.
-0.

Table 16 (Cont'd.)

-258-

MODE

EVAP.,
COND.
RU

PART B

RATCH

EVAP,
LIQuID
TENWP.

GM/LITER DEG.C

0.001
0.001
0.00t
0.001
0.001

0.001
0.001
0.001
0.0U)
0.001

0.001
0.001
0.00!
0.001
0.00¢

0.001
0.001
0.001
0.001
0.001

0.00t
0.001
0.001
0.0Ct
0.001

0.001
9.001
0.001

0.001.

0.001

0.00)
0.001
0.001
0.001
0.001

0.001
0.001
0.4a0!
0.001
0.001

0.00¢
0.001
0.001
0.0C1

VARIABLES AND PARARETERS
TAP-25 OPERATION
EVAP.COND.
COND. MAJOR [ON
He FE DR AL
MOLAR GM/L I TER
0.90 0.010
2.66 0.G1C
2.34 0.010
149 0.0t10
1.83 0.0IC
1.22 g.oic
2.56 g.cin
2.00 C.CiIC
1.28 0.01C
1.12 0.710
1.00 0.CtC
0.96 .10
0.90 0.M0
0.82 0.210
1.00 C.01C
c.88 0.040
0.88 0.010
0.88 0.G1C
0.61 0.010
0.78 c.010
0.82 C.Ct0
0.68 g.ci0
0.80 0.01C
0.72 c.01C
0.72 c.010
0.68 £.0tG
0.57 c.010
1.16 0.0VC
0.77 0.3J10
0.76 g.cic
0.73 C.Ci1C
0.66 0.010
0.68 c.010
GC.69 c.0i10
0.68 g.0
0.68 0.mc
0.53 0.040
0.75 C.010
0.51 c.010
0. 64 0.01C
0.38 C.0IC
0.52 c.otc
0.55 0.010
0.57 C.01GC
0.60 0.01C

0.001

115,
122.
123,
121.
21,

1138,
114.
118,
18,
119,

118,
118,
118.
118,
t18.

1e.
8.
118,
17.
1"r.

1ig.
118,
118,
118,
118,

118,
18,
118.
Y,
118.

117.
L
118,
na,
118.

1"r.
117.
17.
nr.
it8.

EVAP,
VAPOR
TEmP.

DEG.C

CALCINER
FEED
TEMP,

OEG.C

3s.
w2,
ub.
48.
S50.

S50.
ué.
L.
ub.
45,

uy,
uu.
uy,
uu,
us,

uy,
42,
u2.
u2,
‘w2,

ul.
ui.
42,
u2.
u2.

u3.
u3.
us,
u3,
43,

u3,
43,
44,
47,
uy,

43.
46.
Ly,
42,
u2.

YN
u2,
b2,
L2,
Lh2,

CALCINER
OFF-GAS
TEMP,

DEG.C

325.
232.
200.
145,
61,

I,
195.
122.
P,
122.

120.
120.
122.
12G.
ilg.

123,
122,
126.
129.
127,

119.
120.
7.
122,
130.

126.
134,
120.
120.
120.

118,
120.
121,
120.
125.

124,
122.
124,
122.
128.

118,
126
124,
133,
122,
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Table 16 (Cont'd.)

HOURLY SYSTEM VARJABLES AND PARAMETERS e PART A

TEST NO ReS4 FEED TYPE = TBP2S OPERATJON MODE « CONTINUOUS

RUN FEED WATER CALCINER EVAP, CALCINER CALCINER  EVAP, SYSTEM EVAP,
TIME ADDITIVE  COND, FURNACE  COND, COND OFFeGAS  DENSITY
HOURS  LITERS LITERS ‘LITERS LITERS (MUNDRED=THOUSANDS OF B8TyYS) cu FY GM/CC
| 79, 23, 0, 52, 1,37 0,70 0,74 19, .0,
2 108, 0, -0, 67, 2,73 1,68 1,78 37, 0,
3 142, 169, -0, 232, 4,37 2,¥5 4,04 LIN o0,
4 200, 278, -0, 404, 6,01 4,16 8,30 al, o0,
5 449, a0, -0, 897, 7.92 5,25 13,14 1ol 0,
6 278, 867, .0, 778, 9,22 6,11 15,51 123, 0,
? 307, 620, -0, aeo, 10,3¢ 7.32 16.96 47, o0,
8 328, 676, .0, 936, 11,34 7.67 17,93 167, w0,
0 332, 706, «0. 976, 12,09 8,06 18,3% 189, 1N
o 332, 706, 0, 979, 12,70 8,38 18,75 214, .0,
] 361, 789, “0, 1093, 13,18 8,73 18,98 232, 0,
12 3el, 8ls, 0. 122, 13,80 8,97 20,70 253, w0,
'3 370, 845, 0, Ilo4, 14,41 9,186 21,12 298, ®0,
l4 372, 84s, «0, =0, 14,68 9,42 21,33 L IS vl,
Is 373, 848, .0, 1173, 19,30 9.71 21,82 323, 0,
e 373, 845, =0, 1174, 15,78 9,06 21,99 341, w0,
1 379, 901, 0. 1237, 16,26 10,10 22,40 362, 0.
8 396, 901, 0., 1254, 16,73 10,29 22,61 383, «0,
) 394, 901, 0, 12%7, 17,21 10,40 22,8! 405, °0,
20 394, 901, =0, 1259, 17,69 10,54 22,81 407, 0,
2 400, 901, 0, 1268, 18,17 10,00 23,03 428, 0,
22 400, utl, =0, 1269, 18,65 10,72 23,23 450, 0,
23 ap0, 9014, -0, 1269, 19,06 10,90 23,23 472, 0,
24 412, 984, 0. 1364, 19,40 11,02 26,32 494, 0,
2s 421, fola, 0, 1403, 19,94 1,14 26,51 515, 0,
26 428, lola, «0, 1410, 20,29 1,26 26,51 537, =0,
27 a28, Inte, =0, 1410, 20,83 ti,99 26,5 587, «0,
28 428, 1014, -0, 1410, 21,17 11,062 26,51 579, 0,
29 0, inea, =0, 1478, 21,58 11,08 32,78 600. 0,
3n 0, 1tia, *0, 1508, 21,86 11,74 33,00 625, .0,
39 -0, tile, =0, 1508, 22,490 bi,7¢ 33,00 669, w0,
32 o0, -0, 0, 1508, 22,08 11,74 33,00 669, ®0,
33 -0, U, "0, 1508, 23,02 11,74 33,00 700, .0,
3a «0, -n, 0 1508, 23,09 11,74 33,00 764, .0,

=0, -0, 0, 1508, 23,56 11,74 33,00 794, o0,

L2
=
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Table 16 (Cont'd.)

MOURLY SYSTEM VARIABLES AND PARAMETERS =« PART ]

TEST ND ReS54 FEED TYPE e TBPe2S OPERATION MODE « CONTINUOUS
RUN EVAP, EVAP,MAJOR CALCINER EVAP  EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TIME LIQUID CATION COND, COND, MAJOR 10N CUND, Llauip VAPOR FEEU OFFP=GAS
We FE OR AL He We FE OR AL RU TEMP, TEMP, TEWP, TEMP,
HOURS GM/LITER MOLAR MOLAR Gm/LITER UM/LITER DEG.C DEG.C DEG,C DEG,C
' 42,9 6,07 1,62 0,002 1,001 i, 109, 37, 320,
2 44, 6,70 1,89 0,002 0,001 1, 27, 8¢, 186,
3 46,3 6,99 1,97 0,002 7,001 112, 108, 45, 237,
4 45,2 7,29 1,50 0,002 U, 00t i, 13, 43, 252,
[ 44,06 8,37 2,06 0,002 L,00! 1, e, 45, 166,
® 43,2 8,10 2,%2 0,002 v,00t tin, 1e, 4, 168,
7 48,2 9,20 2,22 0,00% 0,00t tie, P, 4, 160,
[] 46,9 8.9% 1473 0,002 0,001 a2, e, 44, 168,
9 40,9 6,37 2,00 0,003 U.001 e, 110, 43, 180,
10 48,2 5,06 1443 0,003 0,000 e, e, a5, 180,
1 $3,0 5,51 1,68 0,002 0,001 10, 108, 44, 180,
12 46,9 5.40 1,58 0,002 v.00! 1, 109, 43, 184,
13 45,0 7,80 1,64 0,003 Ge001 (AN 110, 43, le2,
14 43,7 7.21 1e96 0,002 Ue00! 112, 0, 4, 184,
s 41,6 5,84 2,00 0,002 c.00! 12, 1a, 4t, 183,
16 47,7 7,20 1470 0,004 1,001 e, 1o, 43, isi,
12 49,0 7,13 1,62 0,002 U,001 [N 1y, 40, 189,
8 46,3 7,86 2,18 0,002 0,001 12, 108, 38, 183,
to 43,6 6,44 1,96 0,006 v,001 114, 1, 43, 148,
20 4,8 7,38 2,14 0,002 c,00! 13, 108, 30, 180,
29 39,9 7,49 2.12 0,003 t,00! Ita, 13, 43, 148,
22 36,9 7,73 2,24 0,002 U001 e, e, 4c, 148,
23 82,0 10,91 2,06 0,002 0,001 13, 1, 4, 148,
24 49,1 1,et 2,29 0,003 U,001 12, 1, 4L, 133,
2 45,6 11,90 2,47 0,002 u,001 10, 108, 4, 129,
26 44,3 5,98 2,19 0,002 u,00! - 113, 108, a2, t2e,
27 38,3 9,88 2,57 0,002 4,001 "3, 108, 4, 130,
28 42,0 1,4 1.40 0,002 t,001 113, 108, 3¢, 110,
29 48,9 11,60 0,60 0,002 U001 ra, 106, 38, t24,
30 47,8 14,70 te?0 0,002 £,001 108, 102, 35, 129,
3 “0. -0, o0, *0, i, los, [TH 8z, 137,
32 “0, o0, w0, -0, =l *0, -0, o, -0,
33 “0. -0, .0, .0, eCs -0, -0, -ty -0,
3 w0, =U, =0, =0, -t 0, 0, oy, 0,
3 -0, =0, =0, -0, U, 0, o0, i, -0,
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Table 16 (Cont'd.)

HOURLY SYSYEM VARJABLES AND PARAMETERS e PART L]

TEST NO Re55 FEED TYPE o TBP=25 OPERATION MODE « CONTINUOUS
RUN FEED WATER CALCINER  EVAP, CALCINER CALCINER EVAP, SYSTEM EVAP,
TIME ADDITIVE COND, FURNACE cond, COND, ofFF=GAS DENSTTY
HOURS LITERS LITERS LITERS LITERS (HUNDRED-THOQUSANDS OF BTUS) cU FY G~/CC
) 6l Ue 0, 3. 1a16 le0t 0,79 24, 0.
3 104, 30, -0, 68, 2,87 2,90 6,38 L1-N 0,
3 156, 203, -0, 263, 4,64 4,49 10,76 72, w0.
4 199, 409. =0, 533, 6,08 5,488 17419 1p8. ol
L} 232, 615, =0, 773, 7.72 7,19 23,28 122, 0,
[ 278, 833, =0, 1338, B,¥5 8,05 29,88 158 0.
7 291, 916, =0. 1135, 10,04 8.70 32,50 170, el
8 a5, los8, -0, 1323, 10,65 9,18 33,62 1964 0,
[} 312, in8a, =0, 1332, ih,34 9,85 33,83 220, o0,
10 si12, 1088, -0, 1333, 12,02 10,37 34,04 245, 0,
1 320, 1iae, -0, 1368, 12,50 11,04 34,48 270, 0,
12 s20, Iila, =0, 1369, 13,05 1,02 34,92 295, 0.
3 327, Itle, =0, 1379, t3,59 12,10 35,35 39, 0,
14 327, 1118, -0, 13614, 14,07 12,50 35,73 340, w0,
5 254, Iite, -0, 1408, 14,41 13,006 52,04 350, 0,
te 370, 1392, -0, 1707, 15,03 13,23 48,93 377, 0,
7 376, 1422, -0, 1745, 15,57 14,01 54,38 4p2. =0,
18 399, 1422, 0. 1768, 16,05 14,40 57.48 434, 0.
19 399, 1448, 0, 1794, 16,60 14,55 57.82 473, 0.
20 399, 1478, =0, 1794, 17,01 14,79 57,82 514, w0,
21 399, 1478, -0, 1794, 17,42 14,92 65,92 518, v0.
22 399, 1478, -0, 1794, 17,96 15,06 66,36 528, g,
23 399, 1478, -0, 1796, 18,30 15,13 57,42 545, 0,
24 a40, 1478, -0, 1794, 18,71 15,31 37,42 558, en,
2% “49, 1564, -0, 1794, 19,19 15,00 36,10 577, o0,
26 469, Isea, -0, 1794, 19,67 15,74 55,02 595, g,
27 469, 1594, -0, 1794, 20,08 15,88 54,081 613, w0,

28 469, I894, -0, 1794, 20,42 16,83 54,14 632, *0,
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Table 16 (Cont'd.)

HOURLY SYSTEM VARJAULES AND PARAMETERS e PART ]

TEST NO ReSS FEED TYPE e TBPe25 OPERATIUN MODE « CONTINUDUS
RUN EVAP, EVAP,MAJOR CALCINER EVAP EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TINE LIQUID CATION COND, COND, MWAJOR ION CUND, wioulo VAPOR FEEL OFFeGAS
He FE OR AL He He FE OR AL RU TEMNP, TENP, TEWP, TEWP,
HOURS  “OLAR  GM/LITER MOLAR MOLAR  GM/LITER GM/LITER DEG,C DEG.C DEG,C DEG,C
| 2,30 44,6 5,25 1,010 0,010 3,001 13, 108, 45, 95,
2 «,51 36,9 6,00 0496 0,010 v, 001 110, 109, 3y, 221,
3 2,03 46,8 5,9% 0491 0,010 Ce001 109, 109, 35, 201,
e 2,42 42,5 6,49 1,09 0,010 te00!t 110, 109, 3o, 197,
L} ?.2% 43,¢ 6,98 1408 0,010 2,001 110, - 09, 3a, 1869,
Iy 5,18 36,0 9,15 1,43 0,010 G.001 109, 109, 38, 147,
) 1,45 48,2 9,32 lel2 0,010 0,001 109, 1o, 32, 140,
8 2,49 49,5 6,42 1,91 0,040 6,001 ro, 106, 34, 222,
9 3,54 47,7 7.2% 2,00 0,010 9,001 11, 104, 37, 233,
10 3,70 40,0 6,89 2,00 0,010 €.001 "3, 108, 34, 179,
1 4,66 36,9 6,58 2,27 0,010 1,001 1o, 106, 35, 139,
12 a,58 35,1 6,53 1,98 0,010 2,000 110, 108, 3o, 202,
(K] 5,006 27,0 7,46 2,03 0,010 1,000 (N 108, 34, 178,
14 72,25 42,0 6,60 1430 0,010 ve001 [N 108, 34, 86,
s n_86 56.7 5,90 0,65 0,010 24001 108, 104, 3, 180,
e 1,53 60,! 5,76 1,09 0,040 74001 110, 1o, 35, 146,
17 1, 80,9 2,8% 7.04 0,030 24001 tie, 107, 35, 132,
18 1,13 67,7 6,93 tel0 0,108 2,001 107, 10t, 50, 125,
19 i, .n, 1,92 1,07 0,477 2001 102, 95, 60, 17,
20 -, 0, «, e, =0, LI 80, 43, 46, to5,
21 -y *0. -0, 0, eg, LX) 65, 40, 31, 1720,
22 .ty 0. -0, .0, .0, -2 59, 36, 20, 190,
23 .c, 0. -0, o0, 0, =l 4, 32, 2o, '75.
24 -ty *0 -0, ®0, 0, L 14, 109, 3y, 208,
25 -y 0 -0, *0, 0, -l i, toe, 4y, 182,
26 -y =0 =0, o0, -0, ol i, 104, bu, 183,
27 - G0, w0, 0, 0, = 115, 140, so, 136,
28 -r, -, =0, o, =0, .y Fid,

109, (Y 124,
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Table 16 (Cont'd.)

HOURLY SYSTEM VARIAHLES AND PARAMETERS « PART &

TEST NO Re56 FEED TYPE e DAREX OPERATIUN MODE « CONTINUOUS

RUN FEED WATER CALCINER EVAP,  CALCINER CALCINER EVAP, SYSTEM EVAP,
TIME ADDITIVE COND. FURNACE CconD, COND. OFF=GAS DENSITY
HOURS  L]TERS LITERS LITERS LITERS (MUNDRED=THOUSANDS OF 8TUS) CU FT GH/sCC
| 754 26, “0. 51t, 0,96 1439 035 19, 0,

2 1184 26, ' 73, 2,39 3,07 035 38, 0,

3 125, 52, =0, 10, 3,82 4,04 0435 57, 0.

4 140, 78, =0, 143, 5,26 5,93 0.35 74, =0,
L1 163, 104, -0, 192, 6,69 7.3 2,13 84, *0.

[ 168, 164, 0, 199, 7,85 8,57 2,32 103, 0,

7 168, 104, 0. 201, 8,88 10,06 2054 124, 0.

8 197, 253, =0, 309, 9,97 11,40 7.79 141, 0,

9 240, 492, =0. 473, I1,00 12,43 9,33 167, 0.
n 253, 638, 0, 629, 12,23 13,43 14,55 174 0.
N 276, 867, -0, 886, 12,84 14,07 159,92 193, *0,
12 278, 979. “0. 999, 13,46 14,067 21,73 214, o0,
'3 298, 1065, -0, 1i09, 14,07 15,90 21.73 236, 1.36
X} 298, 1065, =0, e, 14,68 15,87 21,73 252, 0.
5 e, 1091, =0, 1153, 15,03 16,45 22,70 274, w0.
te 32, 1289, =0, 1352, 15,57 16,90 24,97 297, 0,
17 ase, 1289, =0. 1374, 16,12 17,99 25.17 319. 0.
IR A39. 1289, 0, 1383, 16,53 17,87 2%.17 338, o0,
19 339. 1314, -0, 1409, 16,87 18,94 25,17 3586, v0.
20 139, 1314, -0, 1441, 17,28 18,74 25,17 366, 0,
2) 354, 1397, -0, tsto, 17,83 19,20 27,15 390 .0,
22 8554, 1427, -0, 1542, 18,24 19,60 27415 4124 v0.
23 468, 1427, 0. 1557, 18,71 20.07 27415 433, 1.39
24 374, 1452, =0, 1589, 19,33 20,55 27415 452, en,
25 374, 1508, =0. 1647, 19,88 21,51 29,51 473, r0.
26 s74, 1504, =0, 1647, ¢0,42 22,16 29.10 494, v0,
27 383, 1534, 0, 1682, 20,83 22,93 28,66 516, w0,
2a 383, 153e, -0, 1682, 21,17 23,72 28424 542, 0,
Z9 183, 1834, =0, 1662, 2),65 24,35 27,82 559, el
3p 3183, 1571, -0, 1682, 21,92 24,35 27.42 569 w0,
31 0, =0, -0, 1662, 22,20 24,35 27,04 0 0,
32 -0, -0, -0, 1682, 22,68 24,58 26,60 0o 0,
33 -0, -0 =0. 1662, 22,81 24,81 26,15 «Ce 0.
34 04 -0, -0, 1682, 23,15 25,08 25,31 00 °0.
35 -0, -0, =0, |82, 23,36 25,08 24,89 a0 en,
38 0, -0, =0, 1682, 23,70 25,08 24,44 04 0,
37 -0 -il, -0, 1682, 23,84 25,08 23,81 -l 0.

38 -0, U, -0, leb2, 24,18 25,08 23.41 el w0,
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Table 16 (Cont'd.)

WOURLY SYSTEM VARJABLES AND PARAMETERS o PARTY L]

TEST NpD Re56 FEED TYPE e DAREX OPERATION MODE « CONTINUOUS
RUN EVAP, EVAP MAJOR CALCINER EVAP  EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINBR
TIME L1QUID CATION COND, CONDs MAJOR [ON CUND, Liauip VaAPOR FEEL OFFegAS
He FE OR AL He He FE OR AL RV TENWP, TEMP, TEwWP, TEWP,
HOURS MOLAR GHM/LITER MOLAR MOLAR GM/LITER GM/L}TER DEG,C DEG.C - DEG,C DEG,C
' 3,40 54,4 5,25 1,06 0,001 -0, e, 100, 62, 320,
2 a3y 50,0 6,76 2,22 0,002 .l 110, 109, ob, 219,
3 3,97 52,9 5,2% 1,98 0,002 L1 110, 109, 45, 288,
4 3,93 52,9 6,07 1465 0,002 (o 1k, 109, 67, 332,
s 3,91 52,9% 5,61 1,06 0,003 -0, e, 1o, Se, 225,
Py e,32 47,3 5,83 191 0,002 G, 109, 106, s, 210,
? 2,48 55,9 $,38 0,78 0,00} o, 110, 100, 52, 210,
8 2,26 68,8 4,78 0,83 0,001 =C, 109, 108, si, 248,
9 2.2 48,4 7,58 0,87 0,001 LI 110, 109, 51, 203,
1o 1,54 73,9 5,73 0,46 0,001 oC, 109, 109, 4, 215,
" 2,37 57,0 6,72 0,77 0,001 oC, toe, 107, 38, |44,
12 1,96 72.¢ 8,76 0,62 0,001 LI0N 109, 109, 4c, 188,
3 3,29 52,7 7.37 119 0,002 -2, 110, toe, 36, 129,
14 3,00 49,9 5,62 0,97 0,002 LI 109, 107, o, 172,
s i, 74 66,6 8,43 0,62 0,001 -, 109, 109, 36, 118,
16 1,84 63,6 6,26 0,52 0,001 eZ, 108, 109, 36, 1%0,
'y 2,80 58,1 6,95 0,82 0,001 -ty 109, 105, 37, ts,
8 3,3 58,3 6,26 0,9% 0,001 -0, Vo, 109, 37, 132,
19 3,71 60,8 7.92 1,22 0,001 .y o, 108, 37, e,
20 2,32 58,9 6,94 0,80 0,002 LI 1o, 109, 37, 136,
21 3,00 63,9 8,62 1417 0,002 iy 140, 108, 37, s,
22 3,04 71,3 6,33 1,09 0,002 110, 109, 3o, 138,
23 3,81 61,9 8,886 | o406 0,003 (. Py, a8, 38, 13,
24 2,27 8t.7 6,51 0,89 0,002 -l 12, 109, 3o, 145,
2s 2,47 82,% 8,49 1449 0,003 o(, i, 109, 37, 124,
26 3,62 66,0 10,10 1,22 0,003 ety e, 1e, 67, Is2,
27 4,36 60,6 10,40 1,28 0,002 C, 112, 109, 65, 123,
28 6, 8¢ 54,0 12,40 1419 0,002 G, 1, 109, 45, 200,
29 %,09 43,8 9,50 te22 0,002 i, ez, 106, 64, 143,
30 4,23 61,9 12,60 2,30 1.690 =T, ra, 106, 64, s,
3 4,47 61,9 13,40 | 444 0,594 -0, 100, ve, 4c, 37,
32 4,35 62,3 12,90 1,38 0,489 i, 25, 50, 3u, 34,
33 4,53 60,0 12,50 1.38 0,479 -C, 22, 40, 25, 32,
34 6,23 62,1 12,20 1¢30 0,471 L, 21, 36, 26, s,
38 4, 30 58.! 12,10 1433 0,486 -0, 20, 33, 26, 30,
3¢ 3,87 56,3 12,00 1¢39 0,479 ol 19, 33, 20, 30,

37 4,30 48,9 11,60 1,36 0,488 -C, 18, 32, 28, 30,
38 4,30 48,5 11,60 1436 0,488 =0, 50. 3, 20, io0,
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Table 16 (Cont'd.) ~

HOURLY SYSTEM VARIAHLES AND PAUAMETERS - PAel A
TEST ND R-S7 FEED TYPE - DAREX OPERATION MODE = CONTINUOUS
RUN FEED WATER CALCINER  EVAP. CALCINER CALCINER  EkvAP, SYSTEM EVAP.
TIME ADDITIVE  COND. FURNACE  COND. COND. OFF-GAS  DENSITY
HOURS  LITERS LITERS LETERS LITERS (HUNDRED-THOUSANGS OF KTuS) cu Fr GM7CC
1 90. 0. -0, ub. 1.1 .55 6.5 17. a2
2 10, LY ] -0. 80. $. 04 35.0u a,ro ut, =0
3 140, [ 1L 2% -0. 1469, 4.7 k.38 1n.12 57, -0
L3 175, 156, -0 259, <LR 5.78 t1.C1 TR, -J.
H 197, 182. -u. 3o07. T.1n 6.78 12.61 9h. -t
6 213, 281. -0. 408, 7.65 8.10 15.01 115, -n.
7 23u. 337. -0. 485, B8.74 9.0u 16.32 133, -0.
8 240, 386, -0. Sh2. Qb9 T.6% 17.99 153, -C.
9 2u7. 452. =C. 608, 10.24 10.55 18.90 176, =Ce
10 256, 89U, -0. 668. 10.79 11.39 17.39 194, -0.
[X] 262. 49u. -0. 677, 1.yl 12.38 2C.23 215. -r.
12 269. LLTXY -C. 739, 12.C9 15.20 290.5656 236, =0.
13 283. 572. -U. 781, 12,66 13.99 21.52 251, -0.
s 290. 602. -0. 818, 13.18 tu. 13 21.94 217, -0.
15 296. 628, -0. 853, 13.59 15.45 22.146 294, -0,
16 306. 654 . -0. A93. [ LT 1) 1617 23.0% 320. -G
7 312. 684, -0. 930. [IPY-1) 16.90 24.C3 3397, ~0.
18 312. 710. -0. 958, 15.C% 17.67 23.66 359, -0.
19 325, 736. -0. 996. 15.50 18,67 24.51 s8N, -0.
20 332. 762. -0a 1031, 1h LS 13.74 2u.99 40, -0.
24 346. 792. -0. 1076, 16,67 19.81 25.37 u22. =b.
22 3u6. 792. -0. tara. 17,18 2C.53 -8.23 L2, -0.
23 346. as4, ~0. 1131, 17.69 21.23 ~6.0% uh3, -0.
25 361. 900. . —0. 12G2. 18.24 21.83 -%.22 LAB. -3,
25 375. 926. ~-0. 12452, 1B.65 22.61 -, T4 504. -1.
26 383. 926. -0. 1250. 19.17 23.23 -4, 7 Sli. -0.
27 383. 952. -0. 1276, 19.60 23.84 ~3.51 Suu, -0.
28 390. t06S. -0. 1388, 2C.08 25,410 ~2.Cu 565. -Q.
29 405. 1091, -0. 1428, 20,47 25.92 ~2.0u 586. -0.
30 405. 121. -0. 458. 20.76 25.61 -1.83 6G6. -0.
31 812, 1121, -0. 1465, 2117 26,09 -t.8% 6217. -0.
32 812, 1121, -0. 1665, 21.147 24.09 -1.83% 627, -0.
33 412, 1121 -0. 1891, 2107 26.52 -1.83 627. -a.
38 812. t121. -U. 1521, 2107 26.52 -1.83 627. -«
35 512, 121. -t. 1586. 2107 2112 -1.83 s27. -C.
36 h12. 1. -0. 1627, 2t.17 2T7.66 ~1.H3 6217, -C.
37 812. 1nai. -U. 1635, 23.32 28.32 ~1.83 775. ~-0.
38 812. 1187, -C. 1641, 26,38 28.86 -1.42 75, -Q.
39 412, 1N, -0. 1677 25.07 28.10 1.19 795. -0.
un 827. V237, -0. (7t 25.41 10.53 1.66 8qa7r. -0.
1Y) ua2. 1263, -0. 1751, 25.95 31.02 2.18 a2u. -0.
42 850. 1263, -0. 1783, 26,43 31.83 2.5% 8n0. -
83 456. 1263, -0. 1809, 26.7 £2.55 2.74 854, -0.
ub 862. 1293. -0. 1879, 27.49 35,26 3.20 arz. -0.
4s 870. 1319, -0. 1879, 27.80 38,04 3.8C 888, -Q.
ue &84 - 1385, 0. 1980, 28.u8 is. 70 4.22 9rCS5. =0
a7 490, 1371, -0. 1977, 28,89 35.32 4,64 921. -N.
u8 490. 1397, -G. 204k, 29,30 36.75 5.89 936, -0.
u9 SOt . 1453, -0 2060. 29. 45 Ar.u2 6.52 952, -0.
50 S04 . 1453, -C. 2103. 30.33 38.07 T.16 96R. -N.
51 513. 1506. —C. 2103, 3040 38.72 B.46 H5. -9.
52 519. 1536« ~0. 21u6. 3121 39.3u 9.06 10649, -C.
53 530. 1562. -0. 2169. 31.69 39.86 .43 mnis. -Ca
Sk 530. 1588. -C. 2209. 32,07 40.45 10.62 1032, -f.
55 S54G. 1681, ~0. 2235, 32.51 4.0 11.2% [ALT-7% -n.
56 Su40. 1641, -0. 2241, 32.85 L3.55 11.6> 1064, -0.
57 S549. 1675. -0. 2273, 33.133 42.13 12.08 1080, -a.
58 5u9. 1698+ ~-Ne 23u4, 33,74 42.70 13,16 1098, -g.
59 563. 1724, -0. 2352. 34,2 43,27 13.58 s, ~0.
60 563. 1750, -C. 2352, 34,42 43,84 tu, 01 RIS -0,
61 569, 1750. -0. 23718, 345,90 Bh.ul 14,83 16D, .
62 575. 1716, -0. 2u. 35,24 uu, 26 15.47 [NEY. -0.
63 590. 1832. -0. 2643, 35.52 45.54 15.67 V185, -0.
13 598. 1832, -0. 2u50. 35.99 46.113 15.90 1203, -0.
65 598. 1R32. -0. 2450, 36,34 46.68 16.04 1219, =T
66 598. 1858, -0. 2uta., 36,61 ur,2a 16.5u 1246, -g.
67 605. BBk, -0. 2uT6. 37.07 47.83 17.36 1255, =M.
68 611, 1910, -Ce 2476, 37.52 48.4) 1.7 1273, -0.
69 618. 1910, -U. 2515, 37.6% 48.74 17.98 1288, -0.
70 618. 1910, -0. 257s. 31.91 u9.u4 18.u1 13nr. -0.
T 618. 1936. -G. 2582, 34,32 S5C.Q1 18.83 1326. -0.
72 618. 1936, -0. 2608. 38.52 50.85 19.28 1341, -G.

73 618. 1936. -0. 24C8. ELNLTY 51.27 1?7.46 1357, -0.
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Table 16 (Cont'd.)

HOUMLY 3YSTEM VARIARLES AND PARAMFIFRY - PART ¥
FEST NO R=-S7 FEED TYPEF - DAREX OPFRAFION wODE -  CONFINUDUS
RUN EvAp, EVAP.MAJOR CALCINER EvVAP EvAP . CaND. Evap. Cvar, EVap., CAL.!
TiNE LIQUID CATION C0%0. COND. MAJOR [ON CONR. Licurn VAPOR FEED
He FE OR AL He He FE Ok aL LY TENP, Temp, TEMP.
HOURS HOL AR GM/LITER MOLAR MOLAR GU/LITER GM/LITER DEw.C NRG.C BEG.C
] s.07 65.8 ST 2.10 noucH 1", 55.
2 2.64 o4, 7 5. 36 3.9% 112, 58,
3 66.0 4. 18 1.84 1. S7.
. 50+6 8.33 2.49 M. S8.
H bu.3 T.62 a2 Mie S56.
3 ar.7T r.25 1.25 2. Su.
T 59.6 T.50 1,48 e 93.
8 LT | Tel2 V.28 M. 524
9 64,3 6.87 (1 1. 52.
10 3.5% 59.1 818 1a45 . 53.
" 3.1 1.3
12 S.%8 1.24
13 3.32 1.35
2] 3.33 V.30
15 3.26 1.28
(X} 3.0 1.19
17 3,42 1.28
8 3.50 1,37
184 2.92 tat)
20 3.21 1.08
29 378 (I8}
22 3.0 1.2%
23 2.82 .23
28 2.489 1.10
s 3.8% 1.33
28 3.463 1.35
27 2.90 113
28 2.38 1.010
29 2,66 n.99
30 .83 1.18
31 3.3 1.1
32 3.83 1.8
33 3.53 olb
3% 3.43 [}
as 3,63 1alb
3% .83 Tl
3r 3.3 [
38 3.55 1.32
39 2.95 c.u7
4D 2.07 0.97
L1] 2.28 0.85
.2 2.38 a.96
.3 2.87 1.08
[ 1] 2.75 1.08
.5 2.8C 112
LT 2.57 1.08
A7 2.91
.8 2.85
.9 2.68
50 3.0
51 2.62
52 2. 38
- 53 2.49
3 2.38
55 2.07
56 2.39 75.0 a.18
ST 2.69 68. 8 8. 15
58 2.32 7.2 T.96
59 2.07 1.8 7.89
60 2.28 TT.8 R.iC
] 2.6 0.5 8,29
62 2.28 10.9 A.08
63 2.26 8Gis 7.81
1) 2.32 77.8 T.95
65 2.3D 75.0 F.98 399
(1] 2.76 72.0 r.47 1.05
L34 2.35 met .1 .03
1] 2.18 9.1 T.o7 0.93
69 2.39 T?.8 7.45 2.92
70 2,55 m.9 T.48 2.95
n 2.01 7240 T.89 0.9% c.or2 -C.
T2 2.70 T2.2 7.85 1.00 =-0.
T3 5.C3 12.0 T.H} 1.C2 =C.
175810p TIPE 05 HuS 03 MIN 3r SeC cosT L .75 ELAPSED TImee +<) HOURS 05 02«

27866 LINES OUTPUT THIS JO&.

CINER  CALCINER

OFF=-GAS
fevp,

NEG.C
124,
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Table 16 (Cont'd.)

HWOURLY SYSTEM VARIABLES AND PARAMETERS o PART A

TEST NO ReB8 PGED TYPE e DAREX OPERATION MODE « CONTINUOUS
RUN FEED WATER CALCINER EVAP, CALCINER CALCINER  EVAR, SYSTEM EVAP,
TIHE ADDITIVE  COND, FURNACE  COND, COND, OFF«GAS  DENSITY
WOURS  LITERS LIYERS LITERS LITERS (MUNDREDeTHOUSANDS OF @TUS) cu FY amsCC
| 99, 173, -0, 74, 1,64 | o 44 6,93 19 0,
2 1720, 379. 0, 391, 3,14 2,558 13,99 34, o0,
3 235, 672, 0, 709, 4,64 3,80 19,42 49, «0,
4 271, 837, -0, 904, 5,81 4,88 22,79 660 0,
] 291, 996, =0, 1089, 6,69 5,84 26,32 79, 0,
6 307, 1109, .0, 1214, 7.38 6,74 28,44 92, 0,
7 313, 1108, =0, t22o0, 8,08 7.60 28,84 104, o0,
s 327, 1148, 0, 1277, 8,54 8,46 30,22 117 o0,
9 349, 1472, -0, 1323, 9,08 9,23 30,42 130, w0,
1o 349, 1172, =0, 1323, 9,49 9,68 30,42 143, 0,
] 357, 1228, =0, 1387, 9,84 10,64 32,96 182, 0,
12 357, 12%8, 0, 1417, 10,24 1,34 33,20 173, .0,
3 362, 1284, -0, 1448, 10,52 11,98 33,40 18%. 0,
14 362, 1284, 0, ©leds, 10,93 12,63 33,61 199, 0,
s 362, 1284, 0, 1448, t1,06 13,29 33,83 212, o0,
e 362, 1204, -0, 1448, 1,40 13,86 33,83 224, 0,
17 3s2, 1204, 0, 1448, 11,54 14,38 34,04 238, 0,
8 362, 1310, =0, 1474, 11,82 15,03 34,26 290, 0,
19 362, 1336, 0, 1800, 12,02 i5,69 34,47 262, o0,
20 362, 1336, -0, 1500, 12,23 16,21 34,47 276, 0,
21 376, 1336, .0, 1516, 12,50 16,80 34,47 288, 0,
22 376, 1336, .0, 1516, 12,57 17,62 34,47 300, w0,
23 376, 1366, 0, |546, 12,77 18,07 34,47 313, 0.
24 408, 1366, 0, 1578, 13,18 18,04 34,89 324, 0,
28 434, 1392, -0, 1630, 13,86 19,51 36,15 336, 0,
26 449, 1418, -0, 1671, 14,8 20,50 37,8% 347, o0,
27 470, 1497, *0, 1771, 15,16 21,28 39,04 358, 0,
28 490, 1853, 0, 1847, 19,57 22,16 40,17 37t 0,
29 506, 1553, =0, 1863, 16,08 22,93 40,537 380, o0,
30 513, 1606, -0, 1923, 16,53 23,73 41,98 392, .0,
3 527, 1632, 0, 1963, 17,14 4,54 42,19 407, 0,
32 533, 1632, =0, 1969, 17,62 25,23 42,40 4té, 0,
33 540, 1688, -0, 2032, 18,03 5,96 43,42 428, 0,
34 538, 1688, 0, 2050, 18,37 26,063 43,062 440, 0.
3s 588, 1688, =0, 20%0, 18,78 27,31 44,04 440, 0,
3¢ 562, 1707, =0, 2073, 19,19 27,93 45,006 463, w0,

37 569, 1707, =0, 2060, 19,60 28,94 45,69 476, w0,



-268-

Table 16 (Cont'd.)

HOURLY SYSTEM VARIABLES AND PARAMETERS o PARTY []

TESY NO ReB8 FPEED TYYPE e DAREX OPERATION MODE =« CONTINUOUS
RUN EVAP,  EBVAP,MAJOR CALCINGR EVAP  EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINgR
TINE LI1GUID CAviON COND, COND, MAJOR ION COND, L1GulD VAPOR FEEL L LAATY
e FE OR AL He He FE OR AL RUY TEnP, TEMP, TEMP, TEnP,
MOURS  MOLAR  GM/LITER MOLAR MOLAR  GM/LITER GM/LITER DEG,C DEG.C DEG,.C vge,c
| Tohl 126,0 4,45 0,93 0,007 0, 118, TER 710, 208,
? 0,37 124,0 5,02 0,62 0,00F =0, 117, 19, 35, a8,
3 0,84 110,0 6,50 0.89 0,007 -0, e, "3, 63, isd,
4 1,47 119,0 8,91 1,26 0,002 0, 115, 19, 72, 246,
[] 1,22 120,0 8,69 1,01 o,00f =0, 119, e, b, 207,
6 1,36 120,08 8,81 1,10 0,001 0, s, 114, 71, 183,
? 2,28 98,8 8,70 1,94 0,004 -0, 116, 1na, 70, fo6,
s 1,92 11,0 11,10 1,88 0,002 =0, ‘e, 1S, P, isd,
9 2,17 13,0 9.19 1,062 0,002 -0, 1, 1o, 71, 180,
10 2,96 94,9 12,20 1,80 0,003 o0, 116, 12, 71, 130,
] 1,18 120,0 12,40 1,42 0,002 0, 115, 114, 69, 198,
12 1,99 117,90 13,30 1,32 0,003 -0, 1e, 108, 71, 149,
3 1,97 109,0 8,95 1,49 0,002 -0, e, 1o, ?i, le8,
e 2,48 109,0 12,00 1,96 0,002 0, 16, 1o, 0, 137,
L] 2,38 116,40 12,40 1,62 0,002 -0, 116, 1o, 70, 116,
16 2,38 17,0 12,20 1,48 0,002 0, le, 1o, 7, tos4,
17 2,34 109,0 12,00 1,41 0,002 -0, 118, 110, 70, 108,
s 2,14 109,0 12,40 1,48 0,002 ' D ine, 72, lo0,
19 2,14 109,0 11,70 1,42 0,003 ., 114, 110, 7%, 96,
20 1,99 1160 11,50 1,28 0,002 0, 15, 102, 68, 98,
2) 1,79 93,9 11,00 1,21 0,002 -0, 115, 107, 0, 93,
22 1,66 121,0 10,20 0,92 0,002 o0, la, 102, 65, 92,
23 1,38 121,0 6,59 lel4 0,002 =0, 105, 93, 65, 8é,
24 2,42 11040 7.08 1e74 0,001 i, 118, it 67, 26,
23 2,43 103,0 7.61 2,13 0,002 ., ite, e, 64, 179,
26 1,94 109,0 8,52 1,71 0,002 5, 17, e, 64, 203,
27 1,83 114,0 8,34 1,63 0,002 ol 118, 1e, 64, 200,
28 1,92 116,0 8,60 1,77 0,002 e, 1s, 1o, 64, 81,
29 2,49 108,0 9,72 2,36 0,002 oG, 1ie, i, 69, 163,
30 1,69 11,0 10,00 1,57 0,002 =0, 118, 14, 64, 152,
3 1,44 116,0 9,64 1,066 0,001 0, te, 10, 65, 180,
32 2,38 104,0 9,68 1499 0.00! -l Hi6, e, oe, 134,
33 1,40 114,0 9,41 1,98 0,007 -0, 1S, 1, 84, 134,
34 - 1,86 114,0 9.72 1,68 0,002 LY He, 1o, 64, 124,
38 2,31 108,0 10,30 2,29 0,003 =0, LN 1o, 62, 1,
36 1,96 120,0 10,30 1457 0,00! 0, Hié, 1o, 64, 110,
37 2,26 108,40 10,20 1471 0,002 -0, 11e, t1o, 64, 109,



TEST NO Re39

RUN
TImME

HOURS

- OCOVEWNG WVWALUN-

ReU4N

N— - = -
SOUBNe

VRN
BHAN —

2s

LITERS

22,
39,
60,
.,.
103,

1310,
159,
182,
214,
232,

246,
2’9 L]
281,
299,
304,

308,
36,
326,
34,
345,

349,
356,
365,
368,
368,

368,
380,
380,
386,
386,

HOURLY
PEED TYPE o
WATER CALCINER
ADDITIVE
LIYERS LITERS
®0, 0.
®0. =0,
=0, 0,
8. =0,
0, 0.
=0, =0,
=0, *0.
), 0,
=0 0.
=0, 0.
.'ﬂo =0,
-0, 0.
=0, =0
0, 0,
=0, 0.
=0, 0.
=0, -0,
=0, =0,
=0, 0,
0. 0.
LN 0.
-0, 0,
0. =0.
0, -0,
0, *0,
o0, “0.
-0, =0,
=0, =0,
0, =0,
0. =0,
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SYSYEM VARIABLES

T8P=29

BVAP,
COND, FURNACE
LITERS

12, 1,64
21, 2,94
32, 4,03
493, 5,09
9, 6,01
68, 6,83
8o, 7,8%
103, 8,81
135, 9,63
193, 10,52
167, 1,20
160, .98
202, 12,57
216, 13,09
222, 13,46
229, 13,80
237, 14,27
247, 14,79
262, 14,96
266, 19,37
266, 15,78
278, 16,12
287, 16,39
290, 16,73
290, 17,14
290, 17,48
302, 17,89
302, 18,147
308, 18,37
308, 18,65

OPERATION MODE

AND PARAMETERS

o PART A

- BATCH

CALCINER CALCINER VAP,

COND,

0.71
1474
2,43
3,06
3,77

4,36
4,87
5,52
6,08
6,70

7,20
7.01
7.%0
8,19
8,35

8,5
8,77
9,00
9,13
9,29

9,37
9,57
9,72
9,79
9,86

9,94
10,014
10,08
10,19
10,34

COND,

(HUNDRED=THOUSANDS OF BTUS)

SYSTEMN
0FFaQGAS

curT

13
3.
47,
64,
8l

108,
114,
130,
146,
1644

180,
196,
212,
228,
245,

261,
276,
292,
308,
324,

340,
356,
372,
386,
402,

417,
434,
459,
asd,
481,

EVAP,
DENSETY

Gn/sCC

1,28
1,29
1.23
1.20
tel®

1.18
1.18
1el8
'.‘e
le18

tol9
le19
1219
1o l9
1o19

1,20
1.20
1,20
1,20
1.20

1,20
1.20
1,20
fe2l
1.20

1.20
Ie21
1.21
le21
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MOURLY SYSYEM VARIABLES AND PARAMETERS e PART -]

TESYT NO Re39 FEED TYYPE o T0Pe35 OPERATION MODE « BATCH
RUN EVAP, EVAP,MAJOR CALCINER EVAP EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TIME LIQUID CATIOM COND, COND, MAJOR JON CUND, Lieuip VAPOR FEEL OFPeBAS
He FE OR AL He He FE OR AL RU TENP, TEMP, TEmnP, YEnP,
HOURS MOLAR GM/LITER MOLAR MOLAR GM/LITER GM/LITER DEG.C DEG.C DEG,C Des,C
[} 1,72 40, o0, o0, 0, 0, 26, 26, 28, 330,
2 2,25 36,9 .0, 0, 0, -0, 37, 27, 35, 425,
3 3,87 21,2 -0, 0, 0, 0, 54, 28, 48, 380,
¢ “GI17 14,6 0, 0, 0, 0, 65, 27, 6u, 315,
5 4,05 to.T .0, 0, =0, 0, 73, 27, 65, 288,
8 4,084 5,8 0, o0, =0, -0, 79, 28, 74, 260,
7 5,00 4,3 o0, o0, .0, =0, 83, 29, 76, 232,
8 5,22 3.7 =0, 0, 0, =0, 86, 29, 8, 293,
° 8,33 3.3 -0, 0, 0, 0, 87, 29, [TH 234,
K] 5,44 2.8 0, 0, «0, e, 88, a9, 8e, 194,
[N] 8,30 2,8 0, 0, o0, oG, a8, 30, 83, 188,
12 5,57 2.7 0, 0, -0, o0, 89, 24, 83, 178,
3 5,62 2.7 -0, 0, 0, 0, 88, 28, 82, Is7,
e 8,75 2,3 -0, ®0, 0, -C, 86, 29, 8z, 92.
s 5,83 2.1 w0, 0, 0, 0, 88, 29, se, 136,
e 5,91 2,0 =0, o0, 0, 0, 88, 29, s, 126,
'y 5,97 1e9 «0, 0, -0, -0, a8, 29, 81, 124,
s 8,02 2.0 0, *0, .0, -l 88, 29, 8u, 120,
19 6,06 2,% -0, 0, -0, -0, 88, 29, 8i, 1o,
20 6,07 149 -0, 0, -0, 0, 87. 29, 8!, e,
2y 6,12 149 -0, 0, -0, 0, 87, 29, 8u, 119,
22 6,16 2.0 w0, 0, .0, 0, 87, 29, 80, 114,
23 6,18 1,8 -0, 0, =0, 0, 86, 29, su, Hi0,
24 6,22 1e? -0, 0, .0, -l 87, 29, 80, 107,
28 6,28 107 .0, 0, «0, .8, 86, 29, 79, 1,
26 6,34 17 0, o0, 0, .0, 86, 29, 79, 114,
27 6,37 107 0, o0, -0, el 86, 29, 79, 114,
28 6,38 1.8 0, o0, °0, 0, 86, 29, 79, 109,
29 6,42 1¢7 w0, o0, 0, U, 86, 3, 79, 129,
30 6,44 17 0, 0, -0, *0, 86, 29, 79, 110,




TEST No Reg0

RUN
TINE

HOURS

CO®wo A A~

FEED

LITERS

35,
St.
as,
102,
119,

134,
134,
142,
i54,
189,

{89,
164,
178,
a9,
189,

197,
206,
220,
220,
234,

231,
231,
?530
253l
264,

264,
272,
278,
280,
<288,

3010,
301,
306,
320,
420,

327,
333,

HOURLY SYSTEM

(41 1]

WATER

"LITERS

TYPE =

CALCINER
ADDITIVE

LITERS

*Q.
=0,
-0,
=0,

=0,
“0,
=0,
“0.
0,

-0,
=0,
0.
.0,
-0,

“0.
0,
0,
=0,
*0.

=0,
0.
-0,
=0,
-0,

-0,
=0.
oD,
0,
0.

=0,
o0,
=0,
-0,
0,

=0,
~0.
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QPERATION MODE

VARIABLES
DAREX

EVAP, CALCINER
COND, FURNACE
LITERS

18, 0,96

40, 2,19
{79, 3,35
353, 4,10
%07, 4,85
695, 5,60
839, 6,22
io2s, 6,76
1177, 7,17
1240, 7,51
1358, 7,8%
1471, 8,26
1913, 8,61
1951, 9,18
1984, 9,%6
1593, 9,90
1630, 10,310
1671, 10,72
1729, 11,13
1772, 11,47
1826, 11,88
1884, 12,16
1908, 12,70
1934, 13,18
1945, 13,73
1945, 14,07
1953, 14,41
1958, 14,89
1961, 15,23
1995, 15,064
2008, 16,05
2008, 16,39
2013, 16,73
2047, t7,07
2073, 17,48
2110, 17,76
2116, 18,17

AND PARAMETERS

CALCINER
COND,

0,07
0,72
1,09
1,68
2,03

2,37
2,67
2'97
3,18
3.40

3.55
3,70
414
4,89
4,93

5,23
5,30
3,68
5,75
6,96

6,13
6,21
6,35
6,50
6,80

6,80

6,96
7.96
7,01
7.19

7.34
7.34
7.42
7,65
7,065

7,81
7.48

PART

EVAP.
COND.

(HUNDRED=THQUSANDS OF WTUS)

0,22
0,59
1,32
2,07
2,83

3,49
4,24
4,89

5,40

5,63

6,12
6,41
6,66
6,69

6,69

6,69
6,69
6,83
6,99
6,9}

7,00
7,51
7,91
749
7,514

7451
7,51
751
7,51
7+51

7,51
7451
7,58
7,80
7,80

7480
7,80

SYSTEM
ofFeGAS

cV FY

14,
30.
495,
6l
77

93,
113,
125,
141,
198,

176,
190
207,
22‘ [
239,

295,
272,
287,
303.
J2v,

345,
381,
373,
38l
395,

410,
426,
44,
436,
471,

487,
3500,
5195,
539,
545,

565,
575,

EVAP,
DENSITY

an/CC

1,34
1,44
1,44
1,43
1,44

1 o404

. 1ee8

146
1,44
1,47

te87
1.47
1.90
t.90
151

1.91
1.92
192
1,92
1,92

1,91
1,49

1.5)
1,92

1,92
1.92
1,53
(.51
1452

1.50
1,49
1449
1,50
1,93

1,54
1,53
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MOURLY SYSTEM VARIABLES AND PARAMETERS o PART o

TEST NO Reo0 FEED TYPE e DAREX OPERATION MODE « BATCH
RUN EVAP,  EVAP,MAJOR CALCINER EVAP  EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TIME LIQUID cCATvlon COND, COND, MAJOR [ON COND, LiaulD VAPOR FEEL OF FeQAS
e FE OR aL He e FE OR AL RV TEMP, TEMP, TEMP, TEnP,
MOURS  MOLAR  GM/LITER MOLAR MOLAR  GM/LITER GM/LITER DEG.C DEG.C DEG,.C DE6,C
] 1,74 76,9 -0, 0.92 0,002 =0, 110, 29, Se, 209,
2 1,73 101.3 0, 151 0,001 0, e, 29, 90, 298,
3 1,74 97.5% -0, 1ol 0,007 -0, 113, 29, 99, 298,
[ 1,73 98,0 -0, 1,02 0,001 0, 112, 29, 76, 238,
[} 1,66 98,6 .0, 0498 0,007 »d, 115, 30, U, 240,
Iy 1,95 100.,0 -0, 0,96 0,001 0, 112, 30, 75, 189,
7 1,61 101,40 -0, 0,96 0,001 =0, e, 30, Qu. lo8,
[ 1,61 104,0 0, 0,82 0,007 =0, lia, 30, a4, 139,
9 1,50 103,0 g, 04714 0,00! -y, 12, 30, 8e, 172,
n 1,43 4,0 0, 1413 0,007 =0, I, 30, 8y, 184,
] 1,99 12,0 =0, 0,82 0,001 =0, 12, 30, 85, 179,
12 1,50 113,0 =0, 0,84 0,001 =y, 14, 30, 85, 180,
13 1,40 T124,0 -0, 1429 0,00T =C, 119, 30, as, 222,
14 1,61 124,9 =0, 1413 0,001 oG 115, 30, 85, 180,
s 1,74 124,9 0, 1633 0,001 o, 116, 30, as, 186,
e 1,79 127, 0, 1,08 0,009 o, 118, 30, ae, 194,
17 1,67 124,7 o0, 1,49 0,00f .2, 116, 30, 8e, 129,
s 1,84 1277 0, 1,57 0,007 =3, fie, 30, 83, 189,
19 1,82 126,7 -0, 1452 0,001 ol, 116, 30, 8a, 12),
20 1,72 126,7 -0, 1,26 0,001 -0, e, 30, 83, is2,
21 1,62 123,4 0, 1,04 0,00t 2, s, 29, 83, e,
22 1,44 120,7 -0, 1,03 0,001 -2, 1e, 29, 83, e,
23 1,36 123,8 -0, 1,08 0,00! l, s, 29, 83, 114,
24 ) .46 123,8 -0, 1,43 0,001 .U, e, 29, 8¢, 118,
28 (11 12%,3 -0, lela 0,001 o0, e, 29, 82, 136,
26 1,87 23,7 -0, 1,74 0,002 0, 1te, 29, 8<, 128,
27 1,06 127, «0, 1,33 0,001 -, 13, 29, 82, 1e,
28 1,66 r26.,7 -0, Fe30 0,002 .0, 109, 29, 83, . 1%,
29 L7t 124,59 =0, 1426 0,002 =0, 107, 29, 82, 120,
30 1,97 119,0 *0, 1,27 0,002 =0, 103, 29, 8¢, 120,
3) 1,62 116,0 =0, 1,28 0,002 3, 107, 30, 8s, e,
32 1,66 13,0 -0, 1434 0,004 =J, 112, 30, 83, 114,
33 1,84 114,0 «0, 1,088 0,001 0, 115, 30, 84, 10,
34 1,99 118.,0 «0, 1,99 0,001 =l 116, 29, 8d, 133,
3s 1,76 12840 -0, 2,%3 0,001 -y, "7, 29, 8a, 106,
3s 2,14 128,0 0, 2,33 0,009 -0, 118, 29, 79, 13,
37 1,94 13060 -0, 1,89 0,001 -0, 1y 29, 79, 118,
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HOURLY SYSTEM VARIABLES AND PARAMETERS o PART A

TEST N Reot FEED TYPE e DAREX OPERATION MQDE o BATCH
RUN FEED WAYTER CALCINER EVAP, CALCINER CALCINER EVAP, SYSTEM ~ EvaP,
TINE ADDITIVE COND, FURNACE COnD, COND., 0FFeGAS DENSITY
HOURS LITERS LIYERS LITERS LITERS (NUNDRED=THMQUSANDS OF 8TUS) CVU FT aM/CC
! 21, «0e “0. Il lo16 0,63 04 10 0.
2 43, 0, B, 29, 2,60 133 0, 2l 1,09
3 68, 0, S, 38, 3,76 2,16 0, 46. 1,07
4 To2, -0, 8, 57, 4,92 2,96 0, 63, M!.IIJ
S 128, -0, 8, 70, 5.81 3,04 0,05 80, 1ol2
[) 138, 0. 10, 76, 6,76 4,08 0,10 97, 1o12
7 143, 0, 10, 79, 7,31 4,067 0,23 117, 1013
8 154, =0. 10, 84, 8,08 5,00 0,27 1336 1,13
[} 168, =0, 12, 100, 8,61 5,29 0,32 150 1413
o 176, 148, 14, 2%, 9,18 5,58 0,37 1674 1,13
] 190, 178, s, 299, 9.70 5,82 0,42 184, 113
12 199, 190, 17. 332, 0,18 6,11 0,42 201, 1419
3 208, 216, 18, 368, 10,69 6,91 0,42 218, .20
e 219, 269, 19, 429, 1,20 6,52 0,42 236, 1,20
K] 228, 293, e, 470, 11,08 6,72 0,42 253, 1,19
XY 231, 32, 2, 499, 11,95 6,87 0,42 272, 1,20
17 237, 344, 2, 528, 12,36 7,02 0,42 288, 1,20
a 254, 397. 24, 598, 12,84 7.17 0,42 305, te21
X 254, 420, 2, 621, 13,18 ?7.27 0,47 322, 121
20 2%8, 446, 2, 651, 13,52 7.97 0,47 340, 1.21
21 268, 495, e, 710, 13,86 7.47 0,52 3s7. 1.21
2 268, 821, e, 746, 14,21 7.97 0,52 374, 1e21
23 278, 547, 21, 783, 14,68 7.70 0,92 390, te2i
24 290, 629, 2, 877, 15,09 7.81 0,82 409, .21
28 293, 731, 21, 982, 13,30 7,088 0,74 424, 1.20
26 95, 874, 2\, 1127, 15,64 7.95 0,95 440, 1417
27 302, 956, 2, Tlene, 16,12 7,98 1e18 455, 116
28 307, 1059, 2, 1326, 16,20 8,02 1,40 471, 1.16
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HOURLY SYSTEM VARIABLES AND PARAMETERS e PART L]

TEST NO Res! FEED TYPE e DAREX OPERATION MODE BATCH
RUN EVAP, EVAP ,MAJOR CALCINER EVAP EVAP,COND, EvaP, EVAP, EVAP, CALCINER CALCINER '
TIME LIQUID CATION COND, COND, MAJOR JON . CUND, Lieulo VAPOR FEEU OFFeGAS
He FE OR AL He He FE OR AL RU TEMP, TERP, TEMP, TEMP,
HOURS  MOLAR  GM/LITER MOLAR MQLAR  GM/LITER GM/LITER DEG,C DEG.C DEs,C DEG,C
' 1,08 2,1 o0, 1,80 0,001 0,001 21, 26, 65, 340,
2 1,81 2,0 .0, 1,80 0,002 v,001 26, 26, 81, 368,
3 2,24 8,7 0, 1,78 0,001 9,001 3o, 26, 9L, 239,
4 3,42 2.4 »0, . 0,87 0,007 0,001 10t 27, 97, 246,
s 4,40 1.9 .0, 1.74 0,001 0,00! 10%, 29, lot, lad,
e 5,08 1ol -0, 1,00 0, c.00! o8, 28, 10t, 208,
7 5,34 1ol .0, 0,79 0, e,00! 106, 24, 8e, 208,
[ 5,49 0.9 0, tel0 0,007 0,001 107, 29, 8t, 188,
9 5,75 049 °0, 1406 0, 0,001 108, 29, 8l, 184,
o 5,96 0.9 -0, 1,00 0,001 0,000 tos, 28, BL, 180,
] 6,84 1e0 «0, lelb 0,00¢ Ge00! 108, 29, 8., 188,
12 6,94 te0 0, 1,26 0,001 t,00! 109, 28, 8L, 148,
13 b, 73 0.9 0, bold 0,007 0,001 109, 28, 8u, 170,
e 6,78 1.0 -0, 0,96 0,00/ 2,000 109, 24, 80, 185,
Is 6,77 140 -l lole 0.007 2,00! 109, 28, 8l, 183,
e 6,78 1,0 -0, 1,15 0,001 3,001 109, 27, 8u, 160,
1y 7,10 1ol -0, 1,18 0,001 G,00! 110, 27, 8, 137,
a 7,01 (] .0, 1,18 0,000 ¢,001 tio, 27, 8, 146,
19 7,01 bl 0, 1,19 0,001 u, 00t Vio, 28, 8, 124,
2n 7.06 1,0 -0, 1,21 0,00 0,00t 109, 27, A, 120,
24 7,04 1,0 -0, T 0,004 0,001 1o, 28, 8l, 108,
22 7,05 160 -0, 1,13 0,001 0,001 1o, 27, 8¢, 108,
23 7,04 1.0 -0, 1,20 0,007 0,001 1o, 27, s, 105,
24 7,03 1,0 «0, 1,39 0,00¢ ¢,001 1o, 27, 8¢, 108,
2s 6,82 1.0 -0, 0,83 0,001 G,00¢ tio, 27, 8e, 10,
26 5,93 1,0 -0, 0,71 0,001 0,001 108, 27, 83, 124,
27 5,40 1e8 0, 0,52 0,00t te001 106, 27, 84, 124,

28 5,20 2.4 =0, 0,54 0,007 64001 107, 27, 83, 118,

<)



TEST NO Re62

RUN
TIME

HOURS

DOBNEG VEWUN -~

VaWN

o® O

o N
“N - o

SR
e

NN R
L Y-

[
Qo

[~ X X K71
oW -

FEED

LITERS

75,
120,
174,
216,
250,

285,
315,
315,
319,
337,

350,
357,
Je3,
391,
39N,

391,
39,
391,
391,
391,

"5l
420,
433,
438,
446,

446,
446,
aqb,
446,
446,

446,
446,
a4b,

w0,

HOURLY SYSTEM

PEED

WATER

LITERS

0.
ria,
168,
335,
479,

676,
8“.
1009,
I1a7,
1317,

1482,
1623,
1764,
179s,
1794,

1794,
1794,
1794,
1820,
184e,

1846,
1846,
1846,
1846,
1846,

1899,
1975,
1975,
1973,
1975,

2001,
2001(,
200t,

=0.

TYPE =

CALCINER
ADDITIVE

LITERS

0.
-0,
=0,

0.
0.
~0.
0.
*0.
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Table 16 (Cont'd.)

VARIABLES
T8P=2%

EVAP,
CUND,

LITERS

38,
156,
267,
478,
558,

790,
989,
1196,
1293,
1488,

1668,
1als,
1967,
2027,
an2s,

2029,
2029,
2029,
2053,
2082,

2108,
2118,
2129,
213,
2142,

2195,
227,
2271,
22714,
227,

2297,
2297, -
2297,
2297,

AND PARAMETERS
OPERATION MODE

1,30
2,606
4,10
5,53
6,83

7,99
8,81
9,56
10,04
10,92

11,20
11,88
12,36
12,84
13,18

13,92
14,00
14,21
14,48
14,89

15,23
15,66
16,39
16,94
17,42

17,82
18,10
18,51
18,78
19,19

19,47
19,067
20,08
20,22

CALCINER CALCINER

FURNACE COND,

l.08
2,21
3,43
4,73
5,79

6.56
7.12
7.46
‘7,066
8,17

8,51
8,73
9,01
9,28
9,42

9.57
9.70
9,85
9.93
10,28

10,07
10,80
11,02
1,16
11436

1,02
.80
12,91
12.87
13,46

13,99
14,53
15,17
13,80

PARY

« CONTINUOUS

EVAP,
COND,

(MUNDRED=THOUSANDS OF BTUS)

el d
4,09
8,24
13,94
19,04

23,90
26,73
31,42
35,98
40,33

44,90
50,09
51,69
51,69
5,87

52,05
52,26
53,01
53,40
54,00

54,49
54,69
55.'0
59,10
96,44

58,69
58,69
38,89

. 58,89

58,89

58,89
58,89
58,89
38,89

SYSTEM
oFF=GAS

CU FY

0.
04
38,
2.
6%,

88,
101,
105,
117
130

144,
156+
168,
184,
195,

206,
219,
234,
246,
268,

272,
282,
298,
31l
323,

335,
Ja9,
RILYD
375,
389.

403,

4“7,

432,
0.

EvaP,
DENSITY

am/CC

1,42
0,42
0,41
0,36
0.3%

0,34
0.24
0.16
0.10
0.39

=0,
LN
0.
o0,
1,42

1.38
1.42
1.42
(.42
1.3%

o0,
w0,
0,
wl.
0,

0.
«0,
0,
0,



TEST NO

RUN
TImE

HQURS

W LUN —~

5,39

3,46
3,064
4,44
4,47

FEED

EVAP MAJOR
CATION
FE OR AL

GM/LITER

71,4
6040
59,0
53,06
54,2

34,4
=0.
1e7
63,0
27,6

3.6
28,9

4,2
“0e
=0,

=0,
=0
0.
“0e
0.

65,6
7149
72,9
=0,

55,3

44,7
40,/
41.6
38.7
36,8

28,1
30.8
36.4
34,8

SYSYEM

CALCINER
COND, :
He

MOLAR

4,46
6,75
6,36
5,92
6,51

3.49
8,08
10,90
3,58
1,92

1,89
2,28
2,53
6,63
9.25

11,60
12,10
12,40

2,90

2,57
4,14
8,41
7,98
10,10

5,65
11,00
12,10
13,00
13,50

13,30
12,80
12,50
12,10

TYPE e TBP=25
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Table 16 (Cont'd.)

VARIABLES AND PARAMETERS PART
OPERATIUN MODE CONTINUOUS
EVAP  EVAP,COND, EVAP, EVAP, EVAP,
COND, MAJOR JON CUND, Llouto VAPOR
He FE OR AL RU TEWP, TEMP,
HOLAR GHI;ITER UM/LITER DEG.C DEGHC
1,40 0,002 % 116, s,
2,32 0,002 - 118, e,
1,27 0,002 - 120, 18,
1,01 0,002 - 115, 114,
090 0,002 . e, 1,
1,30 0,002 - 115, 14,
0,60 0,002 . 120, 1o,
0,50 0,002 o s, 13,
0,56 0,002 . 115, 114,
n,24 0,002 -t 118, 114,
0.23 0,002 -l 116, 1S,
0,99 0,002 -ty 115, 1,
1,69 0,002 =i 135, 130,
0. -0, -, 130, 1o,
2,87 0,002 -ty 132, 1o,
5,23 0,002 by 136, 119,
3,78 0,002 - 140, 19,
3,41 0,002 ., 132, 197,
0,22 0,002 -ty 135, 1,
0, -0, -iy 13, 100,
n.32 0,002 =%, 104, 100,
2,02 0,003 -y e, 104,
2,34 0,002 -iiy 113, e,
1,75 0,003 v, 121, v,
0,56 0,003 -t, 123, 114,
0.28 0,002 =U, 1a, 108,
0,38 0,002 iy 107, 102,
0.81 0,003 ., 109, 103,
1,08 0,003 .l 109, 104,
1,13 0,003 .y 109, 103,
1,03 0,003 el 109, 103,
0,67 0,002 -il, 109, 9/,
1,46 0,004 -le 1y, 107,
090 0,00% -y, 1, 105,

CALCINER
FEEV
TEMP,

DEG,C

93,
T
106,
109,
97,

9v.
9,
104,
39,
97.

94,
9o,
56,
9o, -
3,

3i,
Ju,
3,
Ju,
9Z,

93,
9L,
a3,

109,

107,

63,
az,
67,
8/,
87,

63,
56,
89.
&,

CALCINER
OFFeGAS
TENP,

DESG,C

3’0'
336,
208,
249,
225,

181,
165,
167,
207,
227,

170,
150,
147,
159,
173,

183,
ept,
192,
182,
232,

210,
195,
205,
209,
173,

172,
165,
t7e,
180,
163,

154,
149,
149,
142,



TEST NO Res3d

RUN
TImME

HOURS

N hldA —

FEED

LITERS

12,
45,
70,
103,
134,

'63.
223,
261,
290,
317,

332,
338,
352,
3rs,
375,

381,
381,
3gt,
393,
395,

395,
a,
a1,
417,
a7,

a24,
424,
424,
a24,
424,

aze,
424,
424,
424,
424,

HOUNLY SYSTEM VARJABLES AND .PARAMEIERS e PART

FEED

WATER

LITERS

0.
30,
56,
82,

157,

245,
338,
440,
500,
553,

606,
689,
715,
715,
741,

741,
741,
764,
790,
8lé,

8ls,
842,
868,
890,
961,

961,
961!,
961,
979,
979, |

979,
979,
979.
979,
979.

TYPE =

CALCINER
"ADDITIVE .

LITERS

*0.
0.
=0,
~0.
'

=0.
0.
0.
=0.
0.

*0.
-0.
=0,
0.
=0,

0.
=0.
0.
=0,
=0.

0,
=0,
*0.
0.
*0.

0.
=0,
0.
*0.
0.

=277~

Table 16 (Cont'd.)

TBP«25

EVAP,
COND,

LITERS (MUNDRED=THOUSANDS OF #TUS)

6,
39,
66,
114,
219,

“343,
479,
820,
710,
790,

859,
949,
990,
1ole,
1042,

049,
1051,
1076e,
1ile,
1140,

1140,
lee,
1208,
1236,
1307,

1314,
1314,
1314,
1332,
1332,

1332,
1332,
1332,
1332,
1332,

OPERAT|ON

CALCINER CALCINER
FURNACE

0,75
1,57
3,01
4,44
3,74

7.17
8,6)
9,70

10,52

1,34

12,09
12,64
13,32
13,80
14,21

14,75
15,23
15,714
16,26
16,67

16,94
17,21
17,83
18,10
18,37

18,71
19,12
19,40
19,88
20,08

20,49
20,76
21,17
21,38
21,72

COND,

0,45
1,62
2,80
4,26
5!‘0

6,78
8,22
9,19
Q.74
10,22

10,060
10,94
11,26
11,60
12,06

12,45
12,86
13,24
13,62
13,98

14,97
14,72
14,96
15,29
15,01

15,77
15,88
13,98
16,33
16,24

16,40
16,29
|6"|
16,38
16,75

MODE

= CONTINUOUS

EVAP,
COND.

0,38
1485
3,08
- 5,06
7.49

10,40
13,13
16,19
18,60
21,56

23,35
23,77
24,20
24,58
25,04

25,01
29,22
26,23
26,23
26,45

26,86
25,33

28,11

28,11
28,32

28,73
28,73
28,73
28,73
28,73

28,73
28,73
28,73
28,73
28,73

_SYSTEM
- OFFeGAS

cU FY

124
26,
40,
55,
68,

a3,
1084
121,
1264
141,

156,
171
185,
198,
214,

228,
243,
2%7,
272,
257'

301,
3416,
33"
345,
360,

37"
390,
404,
4i9,
433,

448,
462,
477,
492,
506,

EVAP,
DENSITY

Gr/CC
1436

1,38

1,39
.38
1.30

1,38
1,38
1.39
.44
1,44

1.44
1.46
1,32
7,40
1.36

1.38
1,34
1,34
1.37
1,38

1.36
1.32
1,36
I.37
1.38

1,38
1,34
1,32
1.38
t.36

1,34
1.35
1.36
1.35
le34
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Table 16 (.Cont'd.)

HOURLY SYSTEM VARJABLES AND PARANETERS o PARY ]

TEST NO Rebd FEED TYPE e TBPe2% OPERATION MODE < CONTINUOUS
RUN EVAP, EVAP,MAJOR CALCINER EVAP  EVAP,COND, EVAP, EVAP, EVAP, CALCINER CALCINER
TIME LIGUID CATION COND, CONDs¢ MAJOR 10N CUND, Lioulp VAPOR FEEL OFF=8AS
We FE OR AL We We FE OR AL RV TENP, TeMP, TENP, TEWP,
WOURS  MOLAR  GM/LITER MOLAR MOLAR  GM/LITER GM/LITER DEG,C DEG«C DEGL,C Deé,c
| 3,30 42,3 0,83 1,04 0,007 =0, 112, <40, sy, 266,
2 2,07 52,6 3,54 1495 0,017 oU, 114, 1o, 73, 3s0,
3 7,308 58,9 8.09 1479 0,003 3, iie, 14, 73, 350,
. 2,68 55,3 6,01 1,93 0,002 U, 114, e, a4, 369,
s 3,14 47,3 6,99 1e92 0,002 i, 113, 14, 84, 342,
6 2,93 850.2 6,53 1o84 0,002 0, 113, 14, 86, 310,
7 2,82 52,9 6,50 1,92 0,002 -0, 113, e, 87, 260,
8 1,90 58,3 6,93 1,86 0,002 -C, 1"s, 118, 92, 208,
9 1,13 63,7 8,68 2,04 0,002 U, 17, 19, 10u, 180,
o c,66 76.5% 9,26 2,04 0,002 0, 126, 121, 71, 183,
1] 0,72 81,4 7.47 1,18 0,003 “l, 17, 17, 91, 209,
12 1,74 83,8 10,00 2,69 0,003 .G, 123, "7, 59, 171,
3 2,17 50,9 6,61 1,02 0,002 oC, i, 109, 94, 139,
s 2,19 59.3 2,19 2,06 0,002 wio 119, i, 97, 1610,
s 2,36 54,4 5,69 1,81 0,002 .l e, 110, 97, 164,
16 3,06 51,9 6,23 1,99 0,002 i, 13, 1o, 97, 149,
1y 3,79 40,2 7.2% 1476 0,002 G, e, 1, 96, 193,
s 3,60 39,2 9,64 1,89 0,002 w0, 1te, i, 8s, 168,
19 3,12 514 8,34 1,87 0,002 .ty 1ta, 108, 86, 176,
2n 3,28 48,7 9,00 2,04 0,002 ol e, e, 86, 168,
21 3,19 42,7 8,1% 2.09 0,002 i, i, 110, 83, 198,
22 2,95 37.8 7,64 1,83 0,002 wiiy tio, 109, 84, 190,
23 3,29 41,7 9,59 1,62 0,002 el 13, 1o, 85, 183,
24 3,29 45,3 8,60 1,60 0,002 -0, 112, 109, 85, 182,
29 3,19 0.3 8,23 1,64 0,002 ., tia, e, 85, 152,
26 2,78 50,9 9,19 2,14 0,002 -0, i, 1o, 89, 122,
27 2,96 . 48,06 10,60 1,78 0,002 o, 113, 110, a8y, 154,
28 2,82 40,6 6,99 2,21 0,002 -0, 110, io?, 84, is0,
29 on, o0 0, 0, o0, -, 13, 10, 8o, 164,
39 3,44 44,9 0, w0, .0, en, e, 109, 3u, 160,
3 =G, -0 =0, =0, -0, -0, 110, 107, 33, 182,
32 3,47 35,9 *0, 0, 0, ol 125, 19, 32, 1642,
33 i, -0 g, o0, -0, .3, i, 108, 3, 120,
34 3,68 30,8 0, o0, 0, 0y 1ty 109, 32, 95,
3s il 0o -0, w0, 0, e 110, 99, 3, 94,




TEST NO R-6u

RUN
TIME

HOURS

NEWN —

FEED

LITERS

59.
QUu.
121,
157.
187,

215.
249.
278.
300.
321.

336,
35CG.
350 .
356.
37C.

377.
379.
392.
392.
392.

4014,
ugt.
u.
401,
40 .

4ol .
ugi.
417,
437.
46 .

473,
486.
502.
509.
S1é6.

516.
S16.
531.
Sl
551.

580.
587,
S87.
S587.
587.

626,
626.
626.
626,
626 .

626.
626.
626,
626,

SYSTEM

CALCINER
ADDITIVE

LITERS

HOURLY
FEFL Typg
WATER
LIFERS
0. -C.
g. -C.
e “Le
52. -0
105. -C.
161, -Ce
2hy., -0.
s00. -C.
353, -t.
u09. -Ce
435, -0.
u6i. =Ce
513, -0,
Suy, —fi.
Suy. -U.
575. -
S75. ~la
S97. -0.
597. -C.
623, =Ce
623. -C.
623. -
623, —Ce
623. -0
ALUQ. -C.
679, -C.
705. -0.
70S. -C.
705. =-0L.
705, -Ua
T61. -C.
787. -l
a7, -C.
Buu. -C.
AT4. -Ue
01, =L
9Cu. -C.
704 . -(e
926, -L.
753. ~{ia
1209, -0
1C64. =L,
1763, (e
1C643. -C.
1C63. -L.
1289. ~Ce
1089. -0.
1389. -0
1589, -l
1~89. -0.
1089.
1189,
1089.
1C8%.
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TRP-25

EVAP.
COND.

LITERS

iC.
7.
45,
134,
218,

309,
h2u,
Sile.
588,
667,

7i0.
752.
dJu.
a4,
854,

395,
M7,
Fu2.
2.
J6H.

2174.
978.
978.
9rR.
1024,

1G34.
ty6y.
1377,
1397.
1128,

1187,
1228,
126U,
1298.
1535,

1342,
1366,
138,
1413.
1450.

1535.
1596 .
1996.
1596.
1594,

1637,
1663,
1663,
1663,
1663,

1663.
1643,
1663,
1663,

AND

OPFRATION
CALCINEY
FURNACE

t.30
2.0l
L34
S5.87

Tat2

.27
10,826
12.23
13.32
1a.21

15.0:3
15.5¢
16453
17.21
t7.89

tea 51
19.94
12.67
20.72

- 2069

21413
21.65
22.76
22.54
22.458

23.36
23.1°
24,25
25.27
2A.U44

27.52
2R.21
2P 02
29. 47
29.72

3n. 33
su.a7
J1.21
316
52.:.3

32.37
33.47
33.19
33,54
33.7u

34,15
3u.h2
3uer3
35.17
35.79

15.99
3n.UT
LY I
37.62

Table 16 (Cont'd.)

VARIABLES PARAMETERS

t.30
2.19
s.u?
b2
635

T.35
?.02
IGe?
10.45
11.48

11.76
12.44
12.57
12.89
13.12

13.43
13.64
13.722
18.13
14,357

Ihoug
14,58
l4.h?
t4.ed
[R7P 18

14,85
1u.90
15.62
16.55
17.57

18.37
i2.731
17.29
1?.58
19,72

19,62
192.76
20,87
20,25
20. 34

20. 32
20. 4y
20i. 54
20.86
2.6

20.9%
21.00
21.35
21410
21.15

21.145
21.2)
21.25
21.25

400E
CALCINEGR
COND.

PART

- CONTINUOUS

Lvap,
Con.

CHUNERED=-THOUSANDS OF TUS)

1413
18,95
15,5¢
1.l
12.77

22.62
2u.96
26.82
28.7?2
4.2

31.50
32,64
13.77
3u bt

35.10

I5.32
35.95
Yo 37
36.37
36.00

37.G38
37.24
17.u45
37.65
KXRY:X4

38.u7
R |
47,597
bi.6G1
Ll.65

u2.96
4, 31
uy 20
uh.57
uh.23

Lh.b8
Wl
ur.ri
491"

SHen

52.5%
82.7¢1
b2.74
527
H2.78

52.77
53.22
L. b4
Hi.64
Su.lu

5u.256
54, 6h
Sh.9
5528

SYSTEM
CFF=-GAS

CY FY

.
22.
3.
4h.
8%,

HT.
.
2P,
1050,

-,

121,
132,
142,
16%,
165.

V7.
e,
275,
21 b,
222.

222,
2ug.
260N,
273,
2R6,

274,
312,
325.
34H,
3514.

454,
srr.
19,
urs.
ui/,

uic,
hu?.
459,
4572,

uH2,

5L 5.
514,
528,
539.
549,

5¢0.
57k,
Ha?r.
650
bl

Alu,
614,
6lu.
6lu,

Evar,
NENSITY

GH/CC

10145
1.47
1e35
l.3s
1.4

1.33
1,34
[+
1.36
1437

1o 36
{edn
1447
1,37
1437

1.3¢8
1e3Y
136
1e54
1.42

1.45
(1]
1. 38
1. 38
130

le30
1.39
1.3d
1456
1.3%4

1.35
136
138
1e38
badn

1o
148
130
bl
b 30

te3%
[N
130
130
[

1.2¢
1.32
1.41
1.24
1.24

1.23
125
1.25
1.25



TEST NO R-6U

RUN
TIME

HOURS

OO0O@M~NOG WVFEFWN-=—

EVAP.
L1QuID
He

NOL AR

2.42
u.01
4,22
8.27
8.17

4.03
3.38
3.7
2.83
2.96

2.71
3.03
2.57
2.34
3.15

3.62
3.25
3.35
3.96
.87

5.25
Sel2
5.25
4.95
3.75

2.87
2.45
2.70
3.14
3.36

3.03
2.27
1,95
1.62
telil

1.26
1.02
O.ub
0.
0.

FEED

EVAP.MAJOR
CATION
FE OR AL

GM/LITER

50.0
39.3
37.5
31.7
33.0

34,9
L3.4
42.8
47.0
L3.7

47.6
45.3
u8.1
s50.9
45.6

38.8
43.5
44,9
3u.7
36.8

34,4
36.8
37.3
35.9
4.0

49,5
50.5
45.6
blel
LIRS ]

k3.7
S0.4
52.3
52.5
54.5

57.8
57.8
63.6
80.6

1.}

60.0
60.0
60.0
60.0
42.8

5C.5
46,6
36.8
32.5
3h.N

35.9
33.5
32.7
32.7

HOURLY SYSTEM VARIARLES
fYPg - TRP-25
CALCINER EVAP  EVAP.COND.
COND. COND. MAJOR {ON
He He FE OR AL
MDLAR MOLAR  GM/LITER
2.76 1.46 0.Gr2
4.55 2.09 0.002
5.42 2.12 0.Ci2
6.35 1.98 0.Ct2
6.28 1.88 c.0C2
6.50 1.98 0.002
6.C1 1.91 p.cn2
5.69 1.86 0.002
S.u7 1.82 c.0L2
5.58 1.86 0.0c2
7.45 1.95 C.GC2
8.u6 1.94 C.0n2
5.8% 1.57 0.0:2
u.33 1.69 C.on2
5.18 1.79 £.202
5.07 .51 n.oo2
6,66 1.80 Y
u, 64 1.82 r.Ge2
6.83 1.65 C.0c2
7.80 2.21 D.052
8.01 2.u1 0.£02
7.19 2.84 .202
5.67 2.64 0.303
3.94 2.45 0,002
2.58 1.85 0.562
1465 1.33 0.rC3
2.26 t.10 £.062
3,45 - 0.002
u.98 2,12 0.003
5.90 1.9 f.012
6.72 1.95 0.0G2
T.30 1.86 C.CL2
717 1.9% C.CL2
8.18 1.72 0.0G2
6.7u 1.83 n.ce2
T.24 1.89 p.0c2
6.39 1.82 0. 072
5.85 1.99 0.u03
u.88 2.60 0.rc2
3.90 1.52 0.2
t
2.7 0.3 £.C02
2.80 0.45 r.Ge2
2.80 D.uS C.u02
2.80 0.50 £.Go2
2.92 0.53 f. 002
2.60 C.63 0.5
1.68 2.3 0.Cla
455 0.74 C.L23
9.00 0.20 0.0:19
10.10 J.24 Cailt5
9.6u 0.25 C.006
8.65 u.2s £.JCS
6.23 0.23 0.0L2
6.23 0.23 0.rC2

=280 -

Table 16 (Cont'd.)

AND  PARAMETERS

OPERATION MODE

EVAP.
COND.
Ry

GM/LITER DtG.C

PART

[}

CONTINUOUS

EVAP,
LiqQuin
TeMp.

1.
113,
113.
112,
2.

EVAP,
VAPOR
TEMP.

DFEG.C

1n7.

Tile
1115,

1ns.
136,
10,
104,

CALCINER
FERED
TEMP.

DEG.C

79.
83.
A0.
a1,
a0.

79.
79.
80.
8l.
82,

El.
83.
83.
au.
Ry .

85,
82.
83.
45,
3.

3.
3.
3.
3.
32.

28.
3.
3.,
76.
B4,

B6.
88,
90.
89.
a9,

E9.
90.
89,
e
62,

100.
1.
24,
23.
24,

u5,
50.
50.
L.
U5,

uu,
h5.
uy,
us,

CALCINER
NFF-GAS
FEMP.

NEG.C

350.
340.
3131.
275,
289.

281.
226.
221.
212,
228.

2D64.
21k,
287.
312,
282.

283.
284,
223.
275.
316.

3.
330.
345.
331.
328.

315.
n7.
3s0C.
361,
251 .

2u8.
257.
272.
218.
295.

32e6.
2%6.
295.
295.
281.

2r3.
287
292.
276.
280.

287.
286.
271,
29C.
2790,

289.
284,
235.
2482,



DATE

12713
12713
12713
12/13
12713
12712
12712
12713
12713
12743
12713
127113
127112
“12/13
127132
12713
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714

TIME

aco
9CO
1000
11CC
12CC
1 3CC
1400
1500
16C0
17CC
18C3
1900
20C0
21C0
2200
2300
c
1C0
200
300
Lsls)
5G0
[July}
7C0
8Co
900
1CG0
199
1200
1300
1400
1500
16C0
17C0
18C0
1900

RUN
TIME
KR

—~COT NI EWN=—

&N

v

[ I —
OV~

PN Y

ht)
("7}

24
25
26
27

a
<

29
30
k1l
32
14
3y
35
36

CALCINER CENTERLINE TEMPERATURES.
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Table

17 .

RUN NC.

[TEMPERATURES ARE CEGREES CENTIGRADE)
(MAX RATES ARE CEG C /HR FCR THE S MIN PERIOC CF GREATESY CHANGE)

ICNE |
AVG  MAX
TEMP RATE
603, 1828,
642, -209.
Su3. -2u4S.
S516. -Bu,
bo3, -1u47,
458, -174.
396. -85,
32), -2178.
200, -286.
211, 2uu,
2T4. -23C.
165. —795.
188, -24d4.
171, —164,
2t4. 215,
214, -v3.
214, 42,
229. €T,
278, 79,
296.  09.
332, 97.
3rC. -222.
378. —-226.
399. 109.
434, -556.
ujg,.-28CC.
352, 931.
u26. 25C.
553, 196,
641, 9u.
667.  95.
719. 129,
Thi. —172.
77C.  13¢.
774. -131.
789. -ICl.

ICNE 2
AvVG [}
TEMP RATE
666, 2134,
6u0. -319.
523. =291,
u96. -T7C.
426, —189.
385. -ut8.
127, =-u2.
129, =~Uu6.
128, 4y,
127, =55,
127, 862.
133, =35,
132. 27,
144, -=70.
144, 21,
134, 15,
138. .
139, 35.
138, LEN
135. 3.
138, I,
138, 14,
142, —-168.
166, —-607.
135, 34,
136. -32.
166« 259.
269, 224,
41g. 20).
421. 156.
559. 117,
642. 199,
T49. 297.
831. 215,
f66. 223.
898. 136,

ICNE 3 ICNE U4
AVG MAX AVG MAX
TEMP KATE  TEMP RATE
677, 2043, 663. 1947,
¢18. ~435., 5u5. -ug7.
468, 497, 123.-1624.
u06. -142. 129. -2C.
129.-1749., 132, 29.
125, -24. 1230. =17,
123, 25. 128, 22.
127. -u46. 130. -ue6.
128. b4, 12C. b1,
128, =49, 130. -bué.
129. 53. 113, 56.
123, -32. 134, =-29.
132, 27. 134, 27.
135, 19. 116, 22.
123, 12, 135, 15.
134, 15. 136, 16,
137. 3. 139, T,
138. 19. 14C.  ~-18.
135, —-18. 136. ~-1IT7.
135, 35. 1371, LRI
137. =i5. 139, 17.
137, 12, 129. t7.
139. 28. 140, 28.
133. -u8. 135. -u2.
123, 3. 135, uC.
134, =28, 124, =34,
131, -1C9%. 133, -ICC.
7. -56. 134, 38.
124, 27. 1u2. 25.
132, S54. 147, 21.
150, 93. 147, 33,
250. 229. 156, 59.
S12. 484, 1T7T). =124,
e82. 201. 19S. 65.
TwW7. 197. 225. al.
RCB. 1G6. 271. 107,

63. TBP25 WASTE,

ICNE S
AVG MAX
TEMP RATE
601. 1757,
304.-2810,
1.  62.
124, -2C.
128, 29.
127. -21.
125.  22.
128, -u9.
128, 1.
129, -s2.
129, S6.
134, -32.
132, 21,
135, 22.
134, 15,
135. 1S,
138. 13,
138. 19,
139. 19,
140. 38,
180, =26,
156. I17.
w9, 22.
153. 5.
158.  36.
160.  29.
162, -39.
169. ut,.
188. 39,
207.  u8.
230,  63.
.264.  86.
303, 1iu.
371, 182,
531, 321.
762, 219.

IONE o6
AVG MAX
TEMP RATE
272. 1497,
104.-3016.
17. 62,
128, =23.
127, 29.
126 =21,
124, 28.
128, -u9.
128. 4.
129. -hé.
131, 59.
135. -32.
140. 36.
145, 22.
7, 15.
149, 15.
156, 13.
161. 24,
167, 24,
176, 4h,
189. 32.
207. 35.
22%. 43,
253. 63.
282. [4-D
315. 66.
364, 9u,
450, 17C.
577. 157,
673. 13a,
Thl, tué,.
801. 16C.
83r. 1132,
867. 1.
esgu. 137,
907. 1C2,



DATE

12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12734
12714
12714
12714
12714
12714
12714
12714
12714

TIME

aca
9Co
1C00
11ce
1200
1300
14C0
1500
1600
17C0
18C0
19C0
20C0
21C0
2200
23C0
a
120
200
300
uCcn
500
601
rco
aco
700
1C00
1099
1209
13C0
tuCo
15CC
16C0
1730
1800
1200

RUN
TIME
=R

N-COOINONEWN -

13

CALCINER SKIN TEMPERATURES.
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Table 17 (Cont'd.)

RUN NQ. 63.

[TEMPERATURES ARE DEGREES CENTIGRADE)
(¥AX RATES ARE CEG C /HR FOR THE S MIN PERIOD CF GREATEST CHANGE)

ICNE |}
AVG MAX
TEMP RATE
579. 1S9C.
686. 244,
647. 208,
635. -229.
621. 303.
633. -2u4u4,
617, uCé.
624, -2013.
654, IC7.
67C. 45,
671. 97.
670. —26C.
682, -72.
69C. 89.
695. -ut.
70C. 28,
702. 27.
702. -29.
701. 21.
734, 59.
71J2. -34,
704. 37.
703. -uA8,
7001. -—ui1.
Ty, -61.
699. —-2u3.
687. -3515.
683. 243,
76C. -183.
782. 153.
780. 286.
83é. uib.
8y3, 223,
87C. 15C.
arr. 193,
877. -92.

ZONE 2
AVG  MAX
TEMP RATE
68G. 1899.
686, —224.
657. 197,
645, 214,
632. 295.
630. -3CC.
637. usé,
670, —114.
676. -58.
679. 5%,
687, -62.
691, =95,
691. -96,
693. -1Gt,
695. -82.
690. =-66.
698, 65,
696. =—6u.
712, -93.
711, 113,
71, 99,
715, 52.
6. 18
735. IC8.
732, 111,
750.  ICu.
723, -267.
726,  25%.
827. 275.
8us, 228.
832. ulb.
851. u7C.
866. 198,
858. 158.
915, 17C.
933, -128.

ICNE 3
AVG MaAX
TEMP RATE
696. 17317,
TH1. -2Cu.
676. 183,
657. —-336.
4ed. -349.
429, 698.
602. 72C.
687. 1Cs.
1C3. 55.
171. 6482,
849, 115,
g6l 36.
866. 72.
870. -50.
B873. 33.
a876. -31.
ars. -28.
876. 35.
eg7. 42.
€89. 66.
890. =24,
e90. S5l
894. 79.
9C4. =55.
904. -~Tu.
899, -959.
288. -374.
877. =294,
875. -2uu,
£83. 161.
ge8. 348,
gge. 518,
892. =224,
896. —129.
#7246, 1929,
9Cc4. —-1IC7.

ICNE 4
AVG MAX
TEMP RATE
691. 1675,
682. -2u6.
386.-1907.
337. -173,
382. 100C.
483. 374,
634, 752,
676, a6,
688. 49.
754, T739.
832. 121.
843, -uC.
8u7, 4.
852, -u7.
855. 36.
858. -31.
860. 23.
858, by,
873. 57.
875. 63,
876. -25.
877. 135,
8713. 43,
892, -~52.
893, 62.
B9C. -51J.
879. -ul19.
867. -1375.
862, -2¢83.
872. 208.
8S4., 363.
873. 5Suyeg.
879. 213,
882. ~lu4.
ag2., -167.
889. -95.

T8P25

ZONE 5
AVG MAX
TEMP RATE
65%7. 16835,
503.-29138.
339. 55.
346, -64.
391. 559.
465, 432,
598. 653.
647, 6.
667. S4.
739. 739,
817. 123,
827. .
832. 75.
83Aa, L6,
842, 42.
Bu4, ~3u,
Bu6, -28.
843, -35.
Bub. 39.
49, 69,
853, Th,
8A4., 126,
886. 4,
897. -58.
897. 68,
893, -62.
881. —455,
B47. -uDB.
8r2. -278.
es1. 253,
864, MIC.
€84. 57u4.
892, -221.
897. -123.
896. - 140,
903, -A9.

WASTE.

LCNE 6
AVG Max
TEMP RATE
0. c.
g. c.
n. C.
O. C.
0. C.
o. C.
0. Ce
o. C.
a. C.
0. c.
o. C.
0. a.
o. o.
0. c.
o. c.
o. C.
o. C.
a. c.
0. C.
g. C.
o. C.
0. C.
0. C.
0. C.
0. Ce.
o. C.
0. C.
0. 0.
o. o.
0. C.
o. C.
g. C.
0. C.
0. g.
U. C.
0. c.
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Table 17 (Cont'd.)

TEMPERATURES 2.5 INCHES FROM CENTER OF CALCINER. RUN NC. 63. TBP25 WASTE.

ITEMPERATURES ARE CLGREES CENTIGRADE)
(MAX RaTES ARE CFG C /HR FQR THC % MIN PERIOC CF GREATEST CHANGE)

RUN ICNE ICNE 2 ICNE 3 ICNE 4 ZUNE 5 2CNE ¢
TIME AV MAX AVS MAX AVG MAX AVG MAX AVG MAX AVG MAX
DATE TVIME HR TEMP RATE TEMP RATE [TFMP RATC TEMP RATE TEMP RATE TEMP RATE

12713 8Co 1 617, 1721, 671, 1941, 6B3, 1893. 66u. 1RCE. 613, 1610, 287. 2C2).
12713 900 2 657. -198., 65C. ~277. 632, -359. Sub. -%9). 315.~3314., 10B.-3524,
12713 1CC0 3 567. -22C. 5S41. -31C. 474. -6387. 1353.-2292. +20. 62. 121. 62,
127142 11co 4 542, -84, 515, =79, 429, -156. V24, -2C. 128. =-23. 128. =-26.
12713 1200 5 495, —135., k6. -161. 1535.-10110G. 128, 29. 13). 1. 132, 3.
12713 1300 6 483, -17C. 385, -9R7., 131, —-15. 128. =-27. 130. ~I1h. 13). 17,
12713 14C0 (ALY . 234, 73. 135. 28. 128, 22, 130. 24, 135, 25,
12713 1500 8 3715. -289. 249. 4d. tul. 19. 122, 42. 135, 4S5, 143, S1.
127135 16C0 9 329. 25C. 25%. 99.  lus. $3. t27. 53. a0, S4. 154, 53.
127135 1700 I w21, 143, 2L, 92. 161, 67. 145, SC. 157, 62. 177, 76.
12713 18C0 11 w8, InS5, 2H2. ta. 201. 37. lé6d. Té.  1B4. 77. 218. 5.
12713 19CD 12 411.-1789. 265, -u7. 234, eg. 181, 7. 200. L3, 238, 35.
12713 2CCO 13 uS7. sus., 292. 33, 2719. 84, 219. 131, 224, S7. 269. S6.

t2/713 2100 14 S52C. 2Vt. 3NG. ~1C2. 314, 52. 2u42. U5, 242, 43, 30s. 6C.
12713 2200 1S H88. 111, 296, 37. 3u0. 39. 254, 26. 255, 23. 336, 53.
12713 21C0 16 619, 53, 30G. 37. 362. 31, 267. 22. 263, 19. 375, 51.
12714 o] 17 609. 28, 309. 27. 319, 24, 273, 23, 273, 20. u18, 53.
12714 100 t8 43C., 216. 305. -u8)1, 384, 26, 291, 71. 283. 30. 454, 55.
12714 200 19 671. =~ulu, 296. Tufl. uCu, 4. 3. 36. 308. 71, u78. Sh.
12734 3CC 20 667. =2u7. 287. 53. w22, 59. 32d8. 6t. 336. 40, 500. 62.
12714 4CD 2) 678. luu. 29H, 44, 438, 3y, 34). 32. 3Aa. 29. S21. Sh.
12714 SCO 22 6PB., -62. 3N2. 35. usi. 25. 3uv. 24, 460 7.  552. 37.
12776 A00 23 669. —u5u. 315. -18C. 463, Sh. 359, 4C. 497, 57. ST74, LL N
12714 7C0 25 678. -~58. 3%7.--T6u4. u7H. ur. 372, Sl. 519, 47.  59S. 6.
12714 80 25 o7l14. 1S4, 309. 1C7. w70 52. 38%. 59. S20. 47. 615, 59.
12714 300 26 65A,-u4978, 309. 49, u499. 6C. 394, 58. 524, 63, 636, 66.
12714 1CCE 21 56C. 976. 3¢3. 232, u97, -305. 4C7. —13C. 538. -232. 660. -7C.
12714 1C9? 28 668. tCR. 474, 1RT7. 487, 61, 452, 148. 555. T1. 688. 102.
12714 1220 29 752. ICT. 4625. 199. 506. 27. S570. A9, S77. 49, 743, 84,
12714 1300 3¢ 187, 1. 6lt. t7u. SCB. 35. 599. =S52. 576. 63, Tlt. 7C.
12714 14C0 31 796. 1uS5. 696. 1T4. 522, 89. '565. -Bu, 609, 69. 8C1. 115,
12714 1500 32 3uS. 195. 73C. 233, £77. 3u6. S3u. 63, 635. 1ll. 836. ti2.
12714 14090 33 857. 153, 793. 264. ECu. 292. Su3, -28u4. 660. 147, 84}, 6.
12734 1700 34 e87. i6t. B56. 218, 842, 16). SRs. -21C. 704, 208. 882, 9.
12714 18CQ 35 B9u. -l1Y8. BA6. 214. HS4, 184, 629, 1uC. 773. 150. A9, -116,
12744 1900 56 901. -83. 9tl. #8. 872. -177. 6B6. 1C3. BS6. 124. 903, 9.



DATE

12713
12713
12713
12713
12713
12713
127132
12713
12713
12713
12713
12713
12/13
12713
127132
12713
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714
12714

12714
12714
12714
12/7t4
12714
12714
12714
127454

FINME

800
9Cn
1Ccy
tI1cc
1260
1300
14C0
1SCO
15C0
1700
18C3T
19CU
2200
2100
22C0
2300
0
100
2CC
320
uCc3
5CO
ACC
ma
ACH
N
1CCG

1200
tico
1uco
1563
16C0
1726
18C0O
tocn

RCUR

VN> S E NN —

e

(ENTHALPY BASE
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Table 17 (Cont'd.)

CALCINGR HEAT RALANCE. RUN NO.

RUN CALCINER TUTAL HEAT
VAPCR N
CEG C KwWH
1946.7 25.4
361.1 24.9
379.2 40.8
356.4 41,7
34C.H 43.6
318.0 46.3
262.6 41.8
217.7 25%.9
176.3 27.3
172.9 2546
187.5 22.0
167.8 2345
t7u.4 18.5
IR 15.2
161.7 16.1
153.5 15.2
14%.6 14.2
155.4 14.9
169.6 4.8
166.C 1.8
1964 12.7
151.2 11.9
149,8 12.7
149.2 12.6
46,2 10.4
159,80 el
126.¢ 3.8

JALANCE NCT CALCULATEL
132.4 20.7
lud.7 td.0
14,7 12.0
13241 ?.C
118.2 ?.C
9C.C 9.U
82.1 9.Nn
86.3 8.0

FURNACE
HEAT IN
KnH

25.C
2¢.0
39.0
42.0
4.0
44.C
39.0
32.0
27.0
24.0
21.0
19.0
17.0
lu.0
15.0
4.0
13.0
13.0
t4.0
1.0
12.0
11.0
12.C
12.0
IC.0
1.0
11.C

2
|
|

OO0 00N -
00
cQooooooo0n

CUMULATIVE
FURNACE HEAT
KWH

25.0

51.0

90.C
122.0
173.0
216.C
255.C
2RA8.0
315.0
349.0
360.0
379.0
396.0
410.0
425.0
439.0
452.0
465.0
479.C
490.0
502.0
513.0
525.C
537.0
7.0
5538.0
569.C

570.C
6M0.32
610.C
612.0
62A.C
637.C
6u4h.0
65u.C

FBP25 WASTE.

IS 2ERU CEGREES CENTIGRALCF)

TOTAL HEAT

cur
KinH

lat
8.6
1851
6.8
21.9
28.1
25.1
23.0
16.4
12.)
1C.2
1IC. )
1C. 3

WN= NNV =0 ~wn X

NPNNEUTOC VOO ~Nw~N~NT

INTERVAL
HEAT LCSS
KwH

24.3
18.4
22.7
26.9
21.7
18.2
b7
5.0

N

BWUL OV EWENVNNCENNEDVNO

-
DOV OVVO0CO OONNNUNOITNOCNTO DO -

R
oo O0O00o0av

CUMULATIVE

HEAT 10SS
KwH

2u.3
u2.7
65.4
92.3
113.9
142.2
18,9
161,58
1767
188.2
2CC.0
210.3
218.5
224.9
233.5
2ul .1
2uT.6
255.1
263.8
270.1
27T.4
243.3
290.06
298. 4
3506.0
315.2
326.0

346.9
356.9
366.9
375.9
384,9
393.9
462.9
4)C.9



DATE

12713
12712
12713
12714
12713
127112
te/13
12712
12713
12712
12713
12713
12713
12713
12713
12743
12714
12714
12714
1271ty
12714
12714
12714
12/14
12714
12/t
12714
12714
12714
12/
12714
12714
12714
12714
12714
12714

TIFE

°en
9CC
icrn
11C0
12C0
13cC
1606
is0e
15CN
s7CC
18C0
toce
2C00
21CC
2200
2150
o
1cc
200
3cc
ull
5GCC
600
7o
LIwi}
9o
1220
1299
120
1320
[Euis)
1500
16C0
1700
tHC3
19Co

RUN
TIME
FR

VDN E NN -

~o s EaN

CALCINER FURNACE TEMPCRATLRES.
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Table 17 (Cont'd.)

RUN nO. 63,

(TEMPFRATURES ARE CEGREES CENTIGRADE)
{¥Ax RATES ARE CEG C /HR FCR THFE 5 M[N PERINC CF GREATEST CHANGE}

ICNE |
Avy pAX
TGCMP RATE
TuC. 19C7.
73C. =199,
759. 37,
Tou, =143,
786. -297.
199. 184,
Td6. 2uS.
796. 36C.
81C. -38C.
< 199, r22.
192. -259.
798. 272.
781. -351.
178, =314,
179, 27u.
7T, 265,
176. -202.
T715. —-252.
181, -276.
THl. 21%,
85, 2184,
7821, 2C7.
T86. 297.
76. 2R2,
195. -367.
79C. 199.
19C. 164,
783. -20¢.
869. -87C.
£79. -H29.
E6H. -961.
892. 1ICL.
912. 824,
u5. a2,
958. 1099.
987.-1699.

LCNE 2
AVG MAX
TEMP RATE
Thy, 2346,
Tie. =2u9.
750. 320.
T65. =226,
782, 288.
T, 12C,
738, 276.
721. . LuS.
7T?71. uu8.
T94. Hd43.
T79. =397,
T66. 206,
765. 3Cl.
754, -337.
7159. 31l
75C. 265.
750. ~233.
755. -339.
Tel. =377,
T97. -239.
758, 316,
7156. 28u.
T61. =341,
773, -279.
T715. ~-u58.
T67. 298.
759. 312.
152, -193,
Au2. 756,
8u42. 3812.
B3y, -TuC.
857. 1247,
879. 9.
?08. 867,
91/, 1291,
958.~1501.

LENE 3
AVG MAX
TEFP RATE
552. 162C.
551. =61it.
&76. uLs.
Su?, -7,
ShE. ~219.
552. 180,
567. 255.
561, 353.
598. 5H2.
597. ~-ude.
éusd. 106G,
éur, SCC.
661. 5SUT.
€57, -2u9.
€62, 268.
¢54. -3u7,
66n. 387.
661, —3uu.
t61. -394,
€69. 225.
663. -udli.
éod. =152,
&l12. usS1.
671, =253,
665. T798.
¢62. =614,
tud. 353,
tus, Slu,
63u. 662,
617. -1148.
¢20. -6E).
éuz2. RIS,
653. dC9.
éh8. -SuC.
€53, 861,
668.-10%2.

{CNE b
AVG MAX
TEMP RATE
Tu6. 2261.
783, 3HY¥.
H33, 63C.
AN, =199,
RCS. 2Su.
H2C. 2uu,
825. -us2,
799. -2u8.
T71. =197,
821. 1194,
gB6. 452,
895, 323,
R91. —u5C.
893, -S7S.
A?0. S13.
A21, -uu9,
8%4. 288,
892. -327.
904. 361,
903, -u45u.
oC8. -176.
9C1. 292.
917. -599.
16, ST,
912. -5u2,
9C3. -uijl.
896, -268,
BT, -3u4),
RTT. -256.
AL, —-578.
8T73. -uvlé6.
RR7, 50C9.
89C. 332.
9Ci1. 29u.
899. 173,
9C8. 23A.

ICKF 5
AVG MAX
TEMP RATE
109, 1659,
Tun. -232.
fu6., 16C.
TH2, =178,
utr. 2117,
763, -187.
162. 350.
T7C. -266.
S7. ~131.
B33, 431.
860. 2S2.
as7, -20e.
8482. 11t
453. - 188,
HAl, 66.
as7, =171,
857. BS.
854, -~60.
8435, b3,
AT0. i00.
273, -51.
©¥83. Ag,
Bu, 171,
8%9. 113cC.
897, -226.
891. -106.
&r7. -288.
R68. 2510.
875, =217,
280. -2us.
€569, 351,
836. uI13.
#91. 290,
899, -216.
897, -u1S,
997. —191.

TBP2% WASTE.

IENE 6
AVG MAX
TEMP RATE
787, 2519,
831, .72,
812, 28u.
805, -221.
arl, 28,
831, -318,
795, -uuS,
796. 355.
184, -222.
832. 955.
819, 2371.
a72. -214.
875, -107.
871, -149,
869, =Sb.
Hb63.  IGT.
Aok, ~T6,
8635. 126.
874, 114,
88U, 165,
894, —156.
597, el.
898, 225.
897. -198.
895. -2C5.
889. -225.°
874. -5CS.
86, 333,
874, =372,
er9. 312,
865. 477,
885. 482.
a89., 292,
895. -257.
A93, -u4us,
901. tIC.
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Table 17 (Cont'd.)

PROCESS LIQUICS INVEANTCRY. RUN NO. 63. TAP25 waASTE.

R PRUCESS PROCESS EVAPORATCR CALCINER CALCIWER CALCINER EVAPCRATCR CUMUL.

DATE TIME WCUR FEED WATER CHARGE ACDITIVE CHANGE CALC. FEED CONC. VCL H20/FEED
LITERS LITERS LITERS LITERS LITEXS LITERS LITERS RATIO
12713 &co | 12,2 Ce -3.4 -C. 4.6 5.5 1.6 C.
12713 9CO 2 4C.R 3C. 3 1.9 0. 4.6 14,8 65.2 C.o
12713 1CCL 3 2¢.2 26.5 ~C.5 -0. 4.6 26,7 51.2 g.7
12713 1100 4 2.4 26.5 2.3 -C. b.6 25.0 Su.b c.7
12713 120C S 27.4 5.7 -C.2 -0. b.6 3.7 101.4 fal
12713 130D ] 37.0 79.5 Ceb -0. 4.2 4. 1iu,3 1.3
12712 1u(C r 34,9 WM.t C.2 -0. C.5 35.6 120.7 1.5
12712 15CC L} 9.6 102.2 -T.3 ~J. 1.0 32.48 1.7 1.7
12712 1600 2 28.E 6C.6 2.6 -C. C.b 24.8 8r.0 1.7
12713 17¢0 10 29.2 53.C -3.2 -0. =U.4 16.8 84,3 t.?7
12718 12CC 11 12.5 53.C -1.6 -0. =C.6 13.5 6€.3 1.8
12713 19C0 12 1d.2 al.3 4.9 -U. 1.2 15.5 9¢.0 2.C
12713 20C0 13 -C.5 26.5 -2.7 -C. 0.4 1541 28.8 2.1
12713 2100w 21.3 c. 2.7 . L. -0.n 12.13 19.6 1.9
12713 2280 1S =1.9 2645 ~2.4 L. -C.5 1IC.N 28.1 2.0
12713 2300 16 13.8 3.d -0.C J. C.4 11.3 1i.8 2.0
12714 a -C.5 a. 2.5 ~-0. -C.2 1IC.5 -2.2 2.C
1270 10 a8 g.6 22.7 C.o 0. -0.4 B.6 22.7 2.0
12714 2090 19 1C.8 26.5 -2.1 Q. =C.5 7.9 4C.5 2.0
12714 300 20 leb 2645 -0.9 C. C.5 1.9 28.9 2.
12714 WC0 24 Ued a. -l G. =C.5 6.8 2.5 2.
12714 SCC 22 4.8 26.5 1.3 0. C.2 9.0 2€.3 2.1
12718 6CO 23 3.8 26.5 -3.C c. -C.i 6.9 3u.0 2.2
12718 ICO 24 3.1 22.7" -h.9 Ce -C.4 6.0 51.7 2.2
2714  8CO 24 6.1 Ti.9 C.5 -0. G.3 4.0 77.8 2.3
12704 900 26 P4 0. lel O. 1.5 bt Teb 2.3
12714 ICCG 27 ~t.6 D .4 - =1.8 ~2.4 =245 2.3
RALBNCE NCT CALCULATEC
127146 12020 27 9.2 14,9 -1.5 -C. -1.3 =l.6 28.1 2.3
12718 £3523 30 Ze 0. ~l.6 -U. C.0 -0.6 2.2 2.3
12714 1670 21 C.9 c. 1.6 -0. -0.0 =0.6 -C.2 2.3
12714 153) 42 -0.8 cC. 4.6 -C. -GC.0 =C.6 -b.8 2.3
12714 150 33 -C.0 Ue -1.0 -G. c.o -0.6 1.6 2.3
12716 1207 34 C.3 cC. -N.? -0. -C.| -0.7 1.8 2.3
12718 180 35 C. C. bofl a. c.0 ~0.6 -Cob 2.3
127168 1920 36 ~C.3 C. 1.4 U. ~n.n -0.6 =t 2.3



DATE

12713
12713
12713
12713
12713
12713
12713
12713
12713
12713
12714
12713
12713
12713
12712
12713
12714
1274
12714
12714
12714
12714
12714
12714
1271
12714
12714

12714
12714
12714
12714
12714
12714
12714
12714

RUN
TIME HCUR
(8} |
9CcC 2
10co 3
1160 L}
1200 5
13GD [}
14CG 14
15C0 8
16C0 9
1700 10
ecn
19C2 12
2000 13
2:C3 14
2200 15
2300 18
[
1Co 18
2C0 17
icn 2%
400 21
530 22
6CO 23
60 24
8Ca 25
9CO 26
icco 27
1200 29
1300 30
1sCo 3
1500 32
1630 33
17CT 4
1RCO0 35
19CT 36

HEAT FR
STEAM
KnH

0.1
1845
2.2
42.4
71.9
91.5
95.9

108.0
95.9
89.4
63.7
66.1

0.1
17.3

b.6

el

Ot

7.6
18.5

3.6

[S]

[AR%]

1l

L.t

Q.

0.1

1.3
JALANCE

G.8

Cat

g.0

J.1

C.at

C.l

0.1

L.l
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Table 17 (Cont'd.)

EVAPORATOR HEAT BALANCE.

RUN NC. 63.

{ENIRALPY BASE IS ZERQ OEGREES CENTIGRADE!}

OF TOTAL HEAT
™
KhH

C.t
23.)
35.6
La.u
T7.5
94.3
103,14
115.2
101.0
92,2
66.0
69.6
1.2
2C.5
1C.3

~ -

OCNWNS E NN E
EEEEREEEEER

NN S UwNWwE RNV O

=t
NCT CALCULATEC

HEAT TO
CCNDENSATE
KWH

8.3
26,3
31
3e.0
6l.l
79.0
12.6
9C.2
T9.4
82.7
57.9
62.3
23.8
37.9
3C.4
2C.3
17.3
34,1
37.5
24.4
27.3
25.1
30.2

F=NEFEO~Q
s e e
NN NEFOCVO O

P

TOTAL HEAT
curt
KWH

22.8
33.6
37.3
42.9
6u.A
81,7
77.2
9u.0
82.3
e3.1
58.2
63.7
24,2
36.2
4.6
25.1
22.2
je.7
42.6
29.4
32.9
3.1
35.9
3.4
2C.2
2C.t

e.n

mMEE >IN~ 0
R
WNRN SO OO

PUMP COOLER
CCEFFICIENT
B/HR/SF/CF

429.0
309.2
293.7

TBP25 WASTE.

INTERVAL
HEAT LOSS
KWH

=22.}
-1C.4
-1.7

-—NN—-—
VNOD=thEN W
N

NOEEEREE

~NOOVO=wNO~NOWw

11
-N
o w
.

~2u.3
=21.1
-18.7
-25.2
-20.C
-22.0
-29.6
~2b6.4
-3C.0
-27.5
-15.0
-12.4

-9.1

—l4.b
-2.0
C.3
-5.8
-6.3
-4.0
-3.9
-7.9

CUMULATIVE
HEAT LOSS
KwH

-22.1
~-32.5
-34,2
-30.7
-18.1
-3.5
22.4
43,7
62.4
T1.5
79.3
85.2
62.1
43.4
19.2
-1.9
-20.6
~u45.8
-65.9
-87.9
=-117.5
-143.9
-1T4.5
-202.0
-217.0
-230.4
-239.5

-253.9
-255.9
-255.6
=261.4
-267.7
2N .7
-275.6
-283.6
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Table 17 (Cont'd.)

CALCINER LIQUIC LEVEL CCNTROLLER DATA. RUN NO. 63. THP25 WASTE.

AVERAGE AVERAGE R.MeSe MAXIMUM AVERAGE FEED VALVE
RUN. CALCINER DEVIATION CEVIATICN DEVIATICN CALCINER POSITION
CATE TIME HCUR LIG. LEve FROM SET PT FRCM SET PT FRCM SET PT FEEC RATE PERCENT
LITERS LITERS LITERS LITERS LITERS/HKR OPEN
CONTROLLER ON MANUAL AT START CF RUN
12713 8C9 | 2.5 5.9 15.6
12713 900 2 7.1 15.2 67.8
12743 1000 3 11.7 27.0 7.7
t2/712 1100 4 12.0 22.9 S58.6
12713 12C0 5 19.1 31.3 T3.4
12713 1255 CCNTROLLER ChANGE. NEW PARAMETERS ARE
SET POINT ~0.Cpr/C BANDWIOTH 200 RESET LH CONTROL RANGE 50.0p/C
12713 1300 -] 25.5 4C.0 8u.4
12713 1400 7 22.1 -0.3 Colt -C.6 34.9 63.0
12713 1500 8 28.3 Ue.2 Colt C.8 32.6 7C.5
12713 16C0 9 29.1 tel lal le2 23.7 S6.4
12713 17CO0 10 29.0 0.9 1.0 1.2 6.4 53.9
12713 1800 11 28.4 De3 Col C.7 13.3 6C.2
1825 29.8 1.7 15.2 0.6
12713 1980 12 29.3 1.3 1.3 17 15.7 38.0
1955 3c.C 1.9 24,2 29.5
210ce 30.C te9 16.7 C.7
12713 2000 3 29.2 bel le2 1.9 151 4C.6
2005 30.0 1.9 16.9 C.7
2Ma 3C.0 1.9 1u.3 C.7
2015 29.9 1.9 13.1 C.7
2020 23.7 a7 12.3 3C.6
2C3C 29.9 19 4.3 C.?
2035 . 29.7 Vo7 6.1 C.6
20u0 29.9 1.8 11.0 0.7
20uS 29.7 1.7 10.8 0.7
12713 21C0O 14 29.8 1.7 1.7 1.9 12.1 1C.5
12713 2200 1S 29.3 le2 142 1.5 9.8 51.5
12713 2300 16 29.4 1.3 1.3 1.5 11.2 26.9
12714 0 7 29.5 1.4 lold 1¢5 13.7 2C.9
t2/14 1CO 18 29.3 1.2 1.2 lelt a.6 18.9
12714 200 19 28.7 Jd.6 C.6 C.8 7.8 25.2
12714 303 20 28.8 0.8 C.8 1.0 7.9 2) .4
12718 G0 21 28.6 0.6 C.6 C.9 6.8 21.3
12714 500 22 23.6 0.5 Ce5 LC.6 9.0 21.3
12714 600 23 28.7 0.7 C.7 C.8 6.7 16.4
12714 7C0 24 28.3 0.3 C.3 C.5 5.7 21.2
12714 8CC 25 28.3 C.3 C.3 Cad 4.3 20.9
9Cn 30.6 1.9 ) 2.4 1.0
12714 900 26 28.5 Ce.5 C.7 1.9 3.9 17.3
9CsS 30.C 1.9 1.0 1.0
12714 1CCC 27 28.9 0.8 1.9 -2.9 IC.3
12714 1C99 28 2.0 -0.1 -r.2 -2.2 22.5
12714 1200 29 21.6 -0.9 I bl B4 =-1.1 O.4
12714 13C0 30 24,5 -1.0 lal -1.2 -1.2 Colt

END OF TACLE
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EVAPCRATOR LIQUIL LEVFL CONTRCLLER CATA,

RUN NO. 63.

TBP25 WASTE.

AVERAGE AVERAGE ReM.S. MAXIMUM AVERAGE FEED VALVE
RUN [VAPCRATOR DEVIATION CFVIATION  DEVIATION EVAPORATOR POSITILON
DATE VIME HCUR LIG. LEV. FROM SET PT FRUM SET PT FRCM SCT PT FEED RATE PERCENT
LITERS LITERS LITERS LITERS LITFRS/HR OPEN
SET PQINT sC.0P/C RANDWIDTH 25 RESET ICM CONTPOL RANGE 20.0JP/C
12713 8C0 | 21.5 0.3 1.0 -2.7 12.2 2.1
805 4.0 -7.3 3.9 98.2
] 29.4 8.1 11.3 C.5
12713 9cCn 2 2C.¢# -0.5 2.3 €. uC.8 32.8
12713 1CO0 3 2C.3 ~0.9 1.2 -2.0 24,2 29.0
12713 10D y 2C.y -G.9 .9 -, 32.4 3C.6
12713 1200 5 2C.4 ~{i.9 C.9 ~1.1 29.4 32.8
12712 1300 CCNTRCLLER CHANGE. NEw PARAMETERS ARE
SET PCINT c.opr/C RANDWICTH 4G RESET " 1CM CONTROL RANGE 20.0P/C
12713 1300 b 2C5 -C.7 Co? -1.2 39.0 35.8
12713 1uC0 7 2C.7 -C.5 C.5 -C.7 U1 35.6
12713 1500 a 2C.8 -G.5 0.5 -C.7 39.6 37.9
12713 1600 9 21.% c.0 C.7 1.9 28.8 26.9
1625 3C.1 8.9 73.3 .5
12713 17C1C 2L.8 -Col 2,2 e.y 29.2 31.5
12713 8OO 1) 20.9 -0.u4 1.5 -2,4 12.5 12.4
12713 1900 2 21.7 0.5 1.8 2,2 1R.2 9.2
12713 260C 13 20.6 -U.6 1.l -5.9 -0.5 8.7
2035 15.1 -6l 9.5 C.6
12713 210U 4 20.2 “tel 2.3 -6.1 21.3 4.6
2160 sC.C H.8 1.9 c.7
12713 2200 15 23.5 2.2 3.9 £.8 -1.9 c.8
2225 13.5 ~7.8 1.9 C.7
12713 2300 16 19.8 -1l 2.6 -7.8 13.8 9.6
12714 o 7 21.% Cal C.6 2.0 -N.5 1.8
1o 20,7 6.4 5.7 C.6
15 27.1 5.8 7.6 C.7
35 2649 5.6 . 1.8 C.7
ug 27.0 5.7 0.0 0.7
12714 1CC 18 25.4 | n.3 6.l 0.6 C.7
12714 2P0 19 2C.4 ~J.9 1.l -2.4 10.8 12.0
245 29.4 | 0. C.7
250 27.9 6.6 c.0 C.7
12714 3CcC 2C 23.9 2.7 LTI 8.1 teld 1.3
315 274 6.2 0.0 C.7
12714 40 21 22.8 1.5 3.0 £.2 N.3 C.7
%GO 21.) 5.9 .0 c.7
12714 500 22 21.9 0.6 2.6 5.9 8.8 5.6
12714 500 23 23.4 2.1 2.5 u.7 5.8 C.7
12714 700 24 2C.9 -C.3 tol -2.0 3.1 3.y
V2/'4 RCO 25 22.4 1.2 2.6 S.5 6.1 2,7
12714 9C0 26 22.9 1.7 2.4 5.2 9.l C.6
215 29.3 8.1 39.5 C.5
920 29.5 3.3 13.1 C.5
12714 1000 27 2u.3 3.0 u.d 2.3 -1.6 C.5
1010 27.8 ) 7.5 C.5
1215 2”.7 7.5 7.5 C.5
1020 2R.6 T.l 3.9 C.u
1025 28.4 ) 5.7 C.5
1C3C 3C. 1 A.9 5.7 C.u
1035 32.4 1.2 3.9 C.5
~10a0 29.1 7.9 t.9 O.u
12714 1C77 28 27.4 b t.8 11.2 C. C.u
11C5 30.1 8.8 -1.0 C.u
12714 1230 CCNTRCLLER TU MANUAL
12714 1200 29 - 23.2 2.6 C.5

ENC OF TABLE
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12713

12713
12713
12713
12713

12713

12713
12713

12713

12713

12713

12713

12712

12713

12712
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Table 17 (Cont'd.) :

EVAPORATCR OENSITY CCNTROLLER DATA. RUN NO. 63, TEBP2S WASTE.

AVG  AVG RMS MAX STEAP AvG AVG RMS MAX AVERAGE AVERAGE STEAM CHEST STEAM VALVE
RUN EvAP DEV cev DEvV PRESS STEaAM DEv OFEv DEV STEANV EVAPORATOR HEAT TRANSF POSITION
TIME HCUR CEN S.P. S.P. S.P. S.P. PRESS S.P. 3.P. SeP. CCND RATE CONO RATE COEFF. PERCENT
G/CC G/CC G/CC  G/7CC PSIG PSIG PsSl PS1 PSSt LITERS/HR LITERS/HR B/H/SF/OF OPEN
SET POIANT 35.0 BANC wICTH ICC RESET 10M CCNTROL RANGE 5.0
SECCNDARY SYSTEM BAND WICTH S0 RESET AM CCNTROL RANGE 5.0
r20 1.3C -C.C5 9.9 12,1 2.2 0.1 14.6 c.?
125 1.3C -0.CS 1IC. ¢ 12.2 2.0 N.1 16.7 1ol
13C 1.29 -0.C6 1Ce 1241 2.0 0.1 16.7 C.?
135 1.3C -0.C5 1€.2 12.) 1.9 0.1 15.7 1.C
TsC 1.3C -n.CS [T 12.4 2.C 0.2 22.0 1o}
45 1.3C -0.CS 1N 12.2 2.1 0.2 2u.7 C.9
8CAn 1 1.3C -0.C5 C.05 -GC.06 1IC.C 12.2 2.2 2.2 2.7 0.4 18,4 1o} 1.0
gus 1.25 -0.1C 17.1 2C.7 le& 78.3 115.2 T.4
4595 1.29 ~U.Co6 17.2 19.6 2.3 103.4 183.4 5.9
9Co 2 1.32 -0.03 (.08 -0.1IC 12.9 19.2 2.3 2.4 3.7 35.6 Bu.9 175.3 3.3
1eac 3 1.33 -n0.02 C.C2 -D.03 15.C 17.2 2.2 2.2 2.5 51.2 135.3 194.2 5.0
11C0 4 1.32 -0.0% C.C3 -0.C3 15.6 1.7 2.1 2.1 2.6 Tu.l 156.9 271.4 5.7
12C0C 5 1.31 -C.04 C.Cu -0C.05 16.8 18.6 1.8 t.8 2.6 i21.0 212.7 424.1 T.u
1215 1.3C -0.C5S 7.5 1941 let 17,5 237.6 8.5
1220 1.3C -0.CS 17.5 19.2 1.7 151.9 2u3.8 8.5
1225 1.29 -0.06 17.5 19.4 I.8 15,7 2ul.6 8.5
1230 1.29 -C.C¢ 17.7 9.6 1.8 155.6 243.5 8.5
1235 1.3C -0.C5 17.5 i19.6 2.0 156.2 2u8.u4 8.5
1240 1.3C -0.05 17.6 19.5 2.C 156.6 276.0 8.5
1245 1.3C -0.05 17.5 19.5 2.0 158.8 276,17 4.5
125C 1.27 -0.%6 17.5 19.9 2.9 158.3 252.8 8.4
1255 1.29 -0.Cs 17.5 19.5 2.0 152.4 2u8.0 8.5
1300 6- 1.3C -0.05 (.05 -3.06 17.5 19.3 1.9 1.9 2.1 152.0 2u8.5 5u3.0 8.4
1335 t.3C -0.05 7.5 19.5 2.0 -1.0 -1.0 8.4
1402 7 1.3C -0.05 C.05 -0.C6 17.5 9.4 2.0 2.C 2.0 159.1 2371.9 556.5 8.3
15C0 8 1.3) -0.04 C.04 -3.05 20.6 22.3 [ 1.7 2.0 180.6 26041 618.1 9.4
1eac t.35¢ -0.0% 27.3 28.8 15 133.4 2C3.6 ‘ 7.6
600 9 1.5% -0.02 (.03 -0.CH 22.6 24,3 1.7 1.7 1.8 154.6 22643 521.1 8.1
16C5 1.27 -0.C8 27.8 29.0 1.2 138.1 200.4 9.1
1610 1.24 -Q. 1) 3.2 4.4 1.2 1704 222.5 14
1535 1,19 -Q.1¢ 1.7 39.3 1.7 139.7 212.5 8.6
16595 1.16 ~0.39 43.38 uu,9 1ol 137.8 161.2 11.3
17CC 1.24 =L 1) ui.p 4s.0 2.3 187.2 229.1 1C. 3
17C0 10 t.2¢ -0.07 C.09 -CQ.19 2.1 33.9 1.4 2.C 2.7 155.3 219.3 4u9.2 8.7
1745 .40 0.06 22.7 25.1 2.5 72.8 144.0 4.2
175€C .42 0.07 20,7 23.) 2.4 U7 123.8 3.5
17595 .42 0.07 12.9 23.2 .3 35.6 106.4 4.5
E-161] 1.4) 0.C¢ 21.8 2%.4 1.6 63.2 117.5 6.3
12C2 1) '.37 G.J2 C.08 O0.C7 29.2 31.5 2.4 2.4 3.3 97.9 170.5 323.9 5.9
18C5 1.40 0.05 23.2 23.8 C.5 120.7 160.7 9.4
1820 1.32 -3.03 27.3 33,2 6.0 2uL.7 296.8 B.5
1825 1.28 =3.017 G.2 34,9 LS| 223.u 256. 4 8.2
1835 1.4C 2.3S 12.8 19.2 ol 88.3 117.8 1.0
18472 .41 0.C6 IC.7 181 7.4 Slou 69.3 1.1
1P45 t.38 0.03 12.2 1a.u 6.2 0.1 4i.3 C.?
1850 1.38 0.C32 1C. 2 18.5 2.2 Cot 36.1 1.0
18595 1.3¢ C.02 A.C 19.4 1).4 0.2 37.5 be
17C0 1.37? 0.C4 5.3 21.1 5.9 0.2 38.5 . tel
1900 12 1.37 0.02 C.08 -0.07 18.2 23.9 5.7 7.3 15.9 t01.9 141.6 4iu.2 6.5
12C5 1.4C Q.05 2.6 22.4 19.8 0.2 38.3 e
1913 t.25 ~0.1C 15.C 2C.1 Sel 0.2 33.5 1a1
1915 .43 J.0% -0.3 15.9 16,2 0.2 38.5 led
172C 1.36 0.0 lel 16.2 4.9 0.2 38.5 1.1
1925 1.55 GC.0C C.7 15.0 tu.3 0.4 37.3 1.0
1930 1.34 -0.01 2.C 4.2 12.4 0.2 37.1 Ted
193> 1.3% -0.C2 3.2 3.4 1C.2 0.2 38.3 fol
1940 CONTROLLER CHANGE. NEk PARAMETERS ARE
SET PUINT 30.C BANLC wICTH ICO RESET I1CM CONTROL RANGE 5.0
SECONDARY SYSTEM BANC wWICTH 50 RESFY 8M CCNTROL RANGE 5.0
1740 1.31 D.CI 3.6 12.8 9.2 0.2 38.3 1.0
1745 1.3C ~C.0C 3.9 12.3 -7 0.2 39.6 1.1
1950 1.29 -0.01 bl 1.7 1.3 0.2 u0.7 1.1
1955 1.28 -8.C2 4.6 1) 6.5 0.2 40.5 1.1
2CCo 1.27 -C.03 5.6 1) 5.5 0.2 39.4 1e1
2cen- 18 1.32 -C.0C C.O0n -2.0C 3.9 1.7 1C.8 1.7 9.8 0.2 38.8 1.2 1ed
2010y 1:27 -0.03 Y%.9 1t.3 Sl n.2 39.C 1.1
2021 1.22 -0.08 1ICH 1C.2 Cot 0.2 39.8 2.5
2C25 1.24 =0.006 7.7 1te2 3.5 0.2 ub.8 1e5
2035 1.08 -0.22 28.6 u3.7 1541 121.8 119.2 1.0
20nud) 1.28 -J.02 5.2 1C.7 5.5 93.2 121.9 2.2
2Gu5 1.25 -0.05 15.¢ 17.8 2.7 53.4 113.7 1.0
2055 1.53 0.C3 1IC.C 5.6 5.6 14,0 67.0 le
2160 14 1.26 -0.Cs C.0€ -3.22 1c.8 15.4 - 4.6 5.8 15.1 31.6 70.9 24C.0 2.5
1.32 0.02 8.C 1341 5.0 0.2 42.9 lol

2125
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Table 17 (Cont'd.)

EVAPORATCR DENSITY CCNTROLLER DATA., RUN NO. 63, TBP25 WASTE.

AVG  AVG RMS MAX STEAM AvG AVG RMS MAX AVERACGE AVERAGE STEAM CHEST STEAM VALVE
RUN EVAP LCEV CEv DEV PRESS STEAM DEV DEV OEV STEAPV EVAPORATOR HEAT TRANSF POSITION
DATE TIME HRCUR CEN S.P. S.P. S.P. S.P. PRESS S.P. S.P. S.P. COND RATE COND RATE COEFF. PERCENT
G/CC G/CC G/CC G/CC PSIG PSIG est PSI PS1 LITERS/HR LITERS/HR B/H/SF/OF OPEN
SET POINT 19.0 BANC »ICTH ICO RESET 10M CONTROL RANGE 5.0
SECCNDARY SYSTEM BANC WICTH 50 RESET L] CONTROL RANGE 5.0
2145 1.20 -0.C 8.8 18.8 c.0 50.0 66.5 -
12713 2200 15 1.30 -0.C0 C.03 -0.10 1IC.3 13.2 2.7 3.3 5.0 10.8 9.4 11C.0 2.5
12713 23CC 16 1.3y 0.C) C.Ot 0.02 A.5 12.5 4.0 4.0 4.5 0.2 28.0 2.0 1.4
12714 0 17 1.31 0.01 C.01 0.01 1.9 11.9 4.0 4.C 4.0 0.2 19.6 2.7 ‘e
15 1.25 -0.05 12.9 12.9 -C.0 0.2 36.9 4.8
12214 Lo 18 1,27 -0.83 C.03 -0.05 1.5 13.2 Fol 1.9 2.6 19.0 604 223.0 4.5
12714 2CO0 19 t.29 -0.0¢+ C.M -0.02 et 13.64 2.6 2.6 3.5 27.0 86.1 297.6 L)
1274w 400 20 1.29 -0.00 C.02 -0.05 iC.C 12.1 2.1 2.5 4.3 5.9 41.0 1C.7 2.0
12714 WG 21 1.27 -0.C+ C.02 -0.03 1IC.0 1241 2.1 2.3 3.5 0.2 47.0 2.4 2.2
12794 SCO 22 1.29 -0.C1 C.NI -0.C2 9.7 1.6 2.0 2.2 3.5 0.2 35.8 2.6 [ X%
12714 60O 23 1.29 -0.0¢ C.02 -0.04 IC.3 12.1 1.9 2.C 3.2 1.9 Sh.5 23.3 3.4
12794 7CO0 24 1.29 -0.01 C.01 -2.02 9.2 1142 2.0 2.C 2.4 0.2 48.4 1.8 2.2
74C 1.3C -0.0C 1.2 2,2 5.0 0.1 13.4 fel
12714 RCC 25 1.29 -0.01 C.02 -0.Cu 8.6 IC.7 2.2 2.5 5.0 0.1 33.2 (] 1.6
12714 900 26 1.23 -0.02 C.n2 -0.C3 9.4 11.3 1.9 2.0 3.3 0.1 44.8 1.0 2.4
12704 9CS CONTRCLLER CHANGE. NEw PARAMETERS ARE
SET POINT 25.U RAND WIRTH 100 RESFT |OM CONTROL RANGE 5.0
SFCONDARY SYSTEM ARANC WIODTH S0 RESET aM CCNTROL RANGE 5.0
us 1.29 0.Cu4 5.C 11.0 5.9 Q.1 29.2 C.5
us5 1.29 N.0u4 4.9 1C.9 (X 0.1 4.4 €.5
950 1.28 0.03 5.C 1.3 4.3 0.1 12.6 C.u
1eco 1.2 0.03 bou . 6.7 0.4 T.4 C.4
12714 1CCC 27 .25 O0.01 C.N03 OG.Cu 6.8 1C.7 4.0 4.4 6.7 2.1 T uS.7 12.1 1.3
111680 1.18 -0.07 15.9 16.4 C.5 13.3 37.1 4.9
1CSS 1.29 0.02 4.7 0.0 5.3 0.t 22.9 C.4
12714 1099 28 1.24 -0.01 C.C3 -U.G7 8.4 11.2 2.8 3.3 9.3 2.5 20.4 12.2 1.0
114C 1.2¢ 0.C3 5.9 11.2 5.2 0.1 Ta.y C.b
1150 1.2 0.403 6.0 11.0 5.0 0.1 RERY C.u
1155 1.29 J.m3 S.7 11.0 5.3 0.1 10.2 C.b
12714 1200 29 1.26 0.0+ C.02 0.03 1.5 1.3 t.8 4.C 5.2 0.l 21.2 C.5 C.5
1245 1.28 0.03 4,2 13.7 6.5 0.1 8.6 C.u
1255 1.31 0.0¢ 0.¢ 1.3 1C.4 -1.0 -1.0 C.u
1300 1.32 0.C7? - C.2 1.0 3C.9 0. 9.4 .4
12714 13C0 sC 1.27 0.02 C.03 O0.06 9.5 0.9 5.5 6.0 10.4 0.1 C.4

10.2 C.5
ENO OF TABLE .
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Table 17 (Cont'd.)

EVAPORATCR PRESSURE CCNTROLLER DATA., RUN NO. 63. TBP2S5 WASTE,.

AVERAGE AVERAGE ReM.S. MAXIMUM AVERAGE

RUN EVAPCRATOR ' DEVIATION CEVIATIGN DEVIATION CFF GAS
DATE TIME HQUR PRESSURE FROM SET PT FROM SET PT FROM SET PT RATE
2515 St PSSl st CFM
SET POINT w2.0r/C BANCWICTH 25 RESET M CONTROL RANGE
12713 RGO | -0.8 0.C c.0 C.! 0.2
12713 9CO 2 -C.8 0.C C.0 C.0 0.2
t2/13 1000 3 -C.8 -J.C +CaD C.0 0.2
12713 1100 [ -C.8 -0.0 C.0 -C.0 0.2
12713 12CC 5 -C.8 -3.C C.n -C.0 G.2
12714 1300 6 =C.8 ~(1.C C.0 -C.0 C.2
12712 14C0 7 -C.8 =1.C .2 -C.0 0.2
12713 15C0 a8 -0.8 -3.0 Cc.0 -r.n 0.2
12712 16CC 9 -C.8 J.C c.0 Lot Ca2
12713 17C0 10 ~-C.8 1.0 C.0 Cel N.2
12793 1800 4t -C.8 3.0 .0 Ceot 0.2
1840 -2.9 ~2.1 0.3
12713 19CC 12 -1.C -0.2 C.6 =-2.1 Ce2
1920 -3.9 -3.1 C.3
12712 20C0 13 -1.C -0.2 C.9 -2.1 N.3
12713 210C 14 -C.8 DJ.C Cel -C.b o3
12713 22G6C 15 ~C.7 0.1 L.l C.) C.3
12713 2330 16 -C.? Tel Cel Cat g.3
12714 0 17 -C.7 Cel Cel (] n.3

12714 100 48 -C.7 Jd.1 C.l C! 0.5
12718 200 19 =C.7 c.] Cel C.1 C.3
12714 300 21 ~C.7 T.1 C.t C.i 0.3
12716 4G0 21 -C.7 0.1 C.1 Cel N.3
127168 500 22 -0.7 0.1 Cel C.1 0.3
1274 600 23 -C.8 a.c C.t Cat G.3
12714 7C0 24 -C.8 0.0 C.) C.t n.3
12774 8C0O 25 -0.8 ag.c C.) Cel C.3
12714 9CO 26 -C.8 n.n C.l C.! 0.3
1276 1CCO 27 ~C.8 0.0 c.0 -C.0 0.3
12716 1099 28 -C.8 -0.G c.o -C.0 n.2

12714 1200 CCNTRCLLER CHANGE. NEw PARAMETERS ARE

SET PCINT 39.0pP/C BANCWICTH 2CC RESET (X J CONTROL RANGE
12718 t2C0 29 -C.8 J.0 Cat -C.l N.3
12714 1300 30 -0.3 J.3 C.3 Co3 0.2

ENC OF TABLE

OFF GAS VALVE
PCSITICN
PERCENT
OPEN

5.0pP/C

VO MNAOVOMNOONVXTO VOO ODODOOMO®D~~

V=N OO0V OODDVOW~NNIP=NDLEOVOOVO~NVNONNO OO

5.0p/C

1C.3
9.7
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" Table 17 (Cont'd.)

EVAPORATOR CCNCENSATE CONDUCTEIVITY CONTROLLER DATA. RUN NO.

63. TBP25 WASTE.

AVERAGE AVERAGE ReMoS. © PAXIMUM AVERAGE WATER VALVE
RUN CCNCENSATE DEVIATION CEVIATION OEVIATION WATER POSIVION
OATE TIME HOUR ACICLTY FROM SEY PF FROM SET PT FRCM SEY PI RATE PERCENT
MCLAR MCLAR MCLAR PCLAR LITERS/HR OPEN
. CONTROLLER ON MANUAL AT START CF RUN
12711 8co 1 1.1 Q. C.o6
12713 9cCQ CONTRDLLER CHANGE. NEw PARAMETERS ARE
SET POINT 50.0p/C BANOWIOTH I1CD RESET 9™ CONTROL RANGE 10.0P/C
oL 1.3 -0.6 C.8
12713 930 2 1.6 3c.3 1.4
viI0 1.6 -0.5 1.9
235 1.6 -0.2 3.7
12713 1CCO CCNTROLLER CHANGE. NEw PARAMETERS ARE
SET POINT 50.0r/7¢C RANOw ICTH 20C HESET M CONTROL RANGE 10.0P/C
12713 10C0 3 1.8 -0.C Cai -C.3 26.5 8.4
12713 1103 u b9 C.1 C.l C.l 26.5 2C.8
12713 1200 CONTROLLER CHANGE. NEWw PARAMETFRS ARE
SET POINT u7.0pP/C BANDWIDYH 2CC RESET 9w CONTROL RANGE 10.0P/C
12713 1200 S 1.8 -3.0 C.t ~C.2 75.7 42.8
12743 1300 6 V.8 .a Cat -C.2 19.5 S$1.0
12713 1440 7 i.8 -J.0 Cs1 =C.1 .6 50.7
143} teé -n.2 85.7
12713 1500 8 Vo7 =0.1 . -C.2 102.2 48.1
12713 1600 9 1.8 -0.0 Cal C.2 60.6 u2.6
t620 1.5 ~-0.3 3¢e.5
1625 1.1 -3.7 C.6
1435 2.3 C.5 39.1
1645 1.5 -3.3 31.0
1655 2.2 0.k 52.7
12713 1700 12 1.8 ~0.0 C.3 -C.7 54.0 36.4
1745 [ -0.3 2841
175C 1.4 ~0.4 19.7
V755 1.6 =11,2 SC.3
1800 1.2 =-0.6 57.9
12713 180D 1 1.6 -0.2 c.3 -C.o 53.0 2.2
18CS C.d =1.C 56.3
1810 c.8 -1.0 66.0
1815 c.s -C.9 65.2
1230 2.6 9.8 1.
1840 te3 -.4 1.0
13ns [FL] -0.4 c.9
185y 2.4 C.6 C.7
to110 2.8 1.C 0.7
12713 19C0O0 12 1.7 =U.1 C.7 t.C £3.3 22.4
1205 2.8 1.0 C.7
1910 0.8 -a.9 19.0
1915 2.8 1.0 1.0
192C 2.4 J.6 1.0
1225 2.5 C.7 5.3
19345 1.5 -G.3 1.0
1960 (-1 =N,y C.9
1965 1e2 =J.6 2.0
1950 lot -0.7 3.t
1955 1.0 -J.8 1.0
2ccn C.9 ~0.9 LEY ]
12713 2¢€C 13 1.7 -0.! c.7 1.0 26.5 3.4
2205 '.0 -U.8 w6
2010 1.1 =7 35.5
2315 d.8 -0.9 1.2
acze n.8 -0.9 CaT
2225 0.9 ~0.9 C.6
2030 1.4 -0.4 e.7
2035 2.7 .9 4.9
20u [ XL -0.4 15.4
2065 tol ~0.4 C.7
2055 2.1 0.3 3.9
2i1C0 2.3 1.5 7.7
127213 21C0 1w 1.5 -0.3 c.? -C.? 0. 13.)
21Cs 1.6 -0.2 8.2
2010 1.3 -i1.5 1.0
2115 ol =-U.b C.?7
2125 2.2 Do 5.2
2130 2.3 0.% 20.0
21u0 1.0 -0.4 1.0
2165 [N  =U.u 1.0
21510 2.3 .o 12.1
2155 2.0 0.2 17.5
2200 1.3 -C.% t.0
12713 2200 1S 1.7 ~0.1 C.t4 -C.8 26.5 7.4
2205 1.3 -0.5 1.0
2210 1.6 -0.2 1.0
2230 (39 =C.3 C.?
2215 Lou -U.4 0.7
2250 [ XY} -6.2 0.7
2255 1.5 -N.3 0.7
23CJ 1.5 -C.2 C.?
12713 2300 16 [ Y] ~h.2 C.3 -C.5 3.8 G.8
2345 . 2.C 0.2 1.0
2350 2.0 3.2 1.0
2355 2.C .2 u.0
a 2.0 0.2 9.6
12714 0 7 1.9 .t €.2 .2 0. 1.8
5 1.3 -0.5 1.0
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Table 17 (Cont'd.)

EVAPORATOR CCNCENSATE CCANDUCTIVITY CCNTROLLER DATA. RUN NC. 63.
RANCuICTH

AVERAGE
CCNCENSATE
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PCLAR

RUN
w7.Cp/C
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Table 17 (Cont'd.)

EVAPCRATOR CCNCENSATE CCNDUCTIVITY CCNTROLLER DATA. RUN NC. 63. TﬁPZS WASTE,

AVERAGE AVERAGE R.M.S. MAXIMUM AVERAGE WATER VALVE
RUN CCNCENSATE DEVIATICN CEVIATION  DEVIATION . WATER POSITION
DATE TIME HOUR  ACIOITY FROM SET PT FROM SET PT FRCM SET PT RATE PERCENT
MCLAR MCLAR MCLAR MCLAR LITERS/HR OPEN
12714 1200 CONTROLLER CHANGE, NEw PARAMETERS ARE
SEF PCINT 47.CP/C BANDWIDTH 2§ RESET M CONTROL RANGE 1C.OP/C
1200 1.3 : -Ne , 0.5
12714 1200 29 leli -O.4 Cot -C.9 ' 9.5 0.5
1205 1.3 -0.4 C.5
1210 1.3 -0.4 C.5
1215 1o -0.u4 C.5
1220 1ok -O.4 C.5
1225 1.5 -C.3 C.5
1230 1.5 -C.3 C.5
1235 1.5 -2.3 0.5
1240 1.5 -0.3 G.5
1245 lol -0.4 C.5
1255 1o -0.4 C.5
1300 1.4 -N.4 €5
12714 1300 30 1ol -0y Col -T.u c. C.5
ENC OF TARLE '



DATE

5717
5717
5717
517
5717
5/17
SNt
S/7T
5717
S/17
S/HT
5717
5/17
SNt
5/18
5/18
5/18
5/18
5718
5/18
5/18
5/18
5/18
5718
5718
5/18
5/18
5/18
5/18
5718
5/18
5/18
5718
5/18
5718
$/18
5718
5/18

TIME

1000
1100
1200
1300
1500
1500
1600
1700
1800
1900
2000
2100
2200
2300
0
100
200
300
400
500
600
a0
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300

RUN
TIME
HR

VEWN~"DOE~NOCWMEWN-
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Table 18.

CALCINER CENTERLINE TEMPERATURES. RUN NQ. 66. TBP25 WASTE.

{TEMPERATURES ARE DEGREES CENTIGRADE)
(MAX RATES ARE DEG C /HR FOR THE 5 MIN PERJIOO OF GREATEST CHANGE)

10ONE |
AVG MAX
TEMP RATE
4. )24,
475. 1804,
2682, -672.
2u8. 690,
216. -259.
276, -799.
258. 2u48.
253. -242.
222. 59.
263, T4,
312. 118,
38). 158.
L29. 59.
Lo6. 56.
513. T6.
548. M.
561. 3.
566. -—u40.
565. 23.
545. -7813.
S48. -25.
538. -25.
599. 23S5.
682, ~u89.
623. -875.
606. 226.
627. -232.
624. 48.
638, 79.
689. T7.
73). 48.
751. 40.
T84, L8.
812, 32.
829. 24,
8u2. 23.
850. 23.
856. 26.

10NE 2
AVG MAX
TEMP RATE
u. 115,
406.-2635.
130, 26.
181, 15.
182, -150.
132. 180,
136, -u7.
137, -21.
137, -9.
137 -9
137, 9.
137, 9.
137, 8.
136, 12,
136, =21,
136, -12.
135. 18,
135, -9.
135, 12,
137, 15,
135, -2u.
136, 12,
133, -2u.
130, 38.
136, -2u.
137.  30.
135, -bu.
135, -18.
180, 80.
s, 2T,
152. 18,
161, 2u.
181.  Sé.
225.  68.
288.  ©3.
359. 99,
451. 156.
Sou. 192,

IONE 3
AVG MAX
TEMP RATE
95. =197,
214, 3330,
133. &41.
143, 24,
145, =15,
137. =35,
137. =24,
138. =12,
138, -1i18.
137, 12,
137. 15.
137. 12,
137. 9.
137, 6.
136, 9.
157, 80.
136. =15,
136, 27.
$135. =15,
138. 15.
135. =~21.
136. 12.
136, 18.
136. 124
139, 12,
ek, 12,
149. -24.
156. 38.
toh. 21.
112, 18.
187, 29.
210. 29.
233, 33.
258. 32.
290. 50.
337. T7.
459. 382,
T23. 3719,

IONE &
AVG MAX
TEMP RATE
95. 209.
127.-1473,
132. 29.
182, 62.
e, ~-24.
137. -38.
138, -29.
140. -1IS.
139, 6.
138. -9.
138. =12.
138. =15.
138. -2,
138. -9.
137. -9.
137, V2.
138. 18.
182, 9.
143, 9.
187, 12,
152, 12,
156. 9.
160. 12.
164, 21.
170. 24,
180. 29.
201 . 38.
232. [T
268, L3
3. 68.
380. 130.
542. 368.
Te8. 252.
840, Sh.
sro, 48,
896. 30.
905. 26.
909. 21.

IONE 5
AVG MAX
TEMP RATE
95. =177,
115, 32.
132. 59.
145. 430,
tub, =24,
137. ~u7.
137.  -29.
§38. 12,
138, -12.
137. -6,
t37. ~-15.
137, 9.
137. 9.
139. 15.
[EL 12.
148. 15.
152. 12.
157, 15.
166, 68.
180. 32.
202. 32.
231. 4.
27i. 62.
328. 83.
406. 102
486. t02.
591. 187.
T62. 238.
857. 8o,
487, 36.
896. 18.
901. 15.
904. -~1iH.
90S. 12,
90S. 1.,
906. -18.
f07. 17.
907. -)5.

I0NE &
AVG MAX
TEMP RATE
4. o622,
115, -362.
132, 35.
143, .
145, -27.
138, -33.
138, -26.
l. 12.
140. -9.
141, 18.
151. 30.
158. 18.
163, 12,
169, i5.
177, 18.
188. 24,
200. 24,
212. 27.
228. 29.
253. u7.
280. 4,
315. 56.
365. 79.
445, 161,
624, 252,
T79. 182,
846, 18.
878. 30.
889. 12.
893. 9.
894, t8.
895, -9.
895. -21.
495, -21.
896. -u2.
896. 12.
897. 3.
8%96. -I7.
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Table 18 (Cont'd.)

TEMPERATURES 2.5 INCHES FROM CENTER OF CALCINER. RUN NO. 66. TBP25 WASTE.

(TEMPERATURES ARE DEGREES CENTIGRADE)
(MAX RATES ARE DEG C /HR FOR THE 5 MIN PERIOD OF GREATEST CHANGE)

RUN IO0NE LONE 2 IONE 3 IO0NE & IONE 5 IONE 6
TIME AVG MAX AVG MAX AVG MAX AVG MAX AVG MAX AVG MAX
OATE TIME HR TEMP RATE TEMP RATE TEMP RATE TEMP RATE TEMP RATE TEMP RATE

S/17 1000 1 9. 230. 104. &42. 105. 569. 100. -183. 99. ~162. 91 -65.
5/17 1100 2 497. 1650. 419.-2555. 263.-2694. 134.-1308. 16, 32. 118. 200.
5/17 1200 3 299. 955. 133, 26. 133, 32. 132, 35. 135, 27. 136, 35.
5717 1300 4 355. —44S. 143, 21.  luu. 24, 143, 106. 1S, 12, 146, 15.
S/17 1400 S 328. 490. 145. ~-2). J46. -24. W4, =21, 14T. -21. 148. -18.
$/17 1500 6 379. -660. 163, 109. 143, 53. ul. bi. th). -27. 146, 15.
S/17 1600 T s07. 350. 77, Th. 152, 50. 148. -27. 44, $3. 165, 50.
S/17 1700 8 ur7.-1817. 187, 18.. 1T, 38. 154, 12. 148, 15, 192, 4l.
5717 1800 9 usB. -297. 193, 18, 203. 59. 157. 21. 155, 2). 222. .
5717 1900 10 560. -292. 199. 18. 243, 59. 163, 21. 162, 2l. 253, u7.
5717 2000 1} 622. 153. 212, b4, 283, Te. 170 21. 167, 32. 295, 65.
5/17 2100 12 680. 96. 233, 32. 3. b4, 176, 12. 173, 26. 337, 62.
57171 2200 13 711, u8. 2u8. 24. 335, 26. 180. 15. 178, 2. 383, Ste
5/17 2300 14 737, 37. 259. 35. 3u7. 18. 182, 6. 206. 136. WHI4, 42.
5/18 0 15 759. 37. 267, 15. 353, V7. 18u. 9. 272. 127. u52. Sk.
5/18 100 16 773, S1. 274, 24, 355, te. 186, ~-12. 375. 127. 92, 45,
5/18 200 1o, 37. 276. 15. 354, -t1. 201. 156. u465. 108. 522. 3.

S/t8 300 18 770. -~26. 277. ~18. 354, -f1. 266. 77. S08. 45. 551, 42,
5/18 400 19 766, ~-23, 278. 12. 355, 11. 315, 77. 543, 39. S8u4. 42,
5/18 500 20 760. -3u4. 282. 2u. 359, 17. 380. 9. 578. 48. 617, 43,
5/18 600 2) 752. -25. 281. -—18. 358. -17. Wu32. 62. 608. 37. 6u6. 40.
$/18 700 22 739. -28. 283. 32. 3e0. 17. 463, 40. 63u. U6, 675. 39.
5718 800 23 159. 94. 310. 86. 374, 142, 487, 31, 657. u0. 706. u0.
5/18 900 24 797. -92. 317. -20. &0u. 96. 495, 31. 682. 62, Tul. St
5718 1000 25 182. -167. 325, 35. uB5. 116l. SI0. 42. 704, 37. 7184, 63.
5/18 1100 26 168, ~-43. 328. -29. STS5. 82. 542.° 88. 733, 43. 83]). 57.
5/18 1200 2r 11t 96. 3u5. 115. 6I7. 63, 577. u6. T770. = S57. B870. S51.
5718 1300 28 186, 15. 355, 20. 636, 3l 6t 56. 820. 72. 893. 41.
$/18 1400 29 789, 17. 3eo7. 96. 6uB. 22. 6&2. u0. B86u. 48. 902. 30.
5/18 1500 30 80u. 38. U426, T6. 659. 23. 671, 34. 886. 33. 90%. -18.
5/18 1600 31 815, 12. u60. 3u. 665, 7. 701. 45. 893, 24, 905. 15.
5/18 1700 32 820. 18. 480. Tu, 673, 23. 743, Te. 897. 15. 905. 12,
5/18 1800 33 832. 24,  Su6. 136. 687. 26. 800. 75. 899. 15, 904, ~ 5.
5718 1900 34 Bu3. 18. 639, 133, 703. 31. 836, 51. 900. 12. 90u. 12.
5748 2000 35 850. 23, 691. 6. 7T22. 37. 8r10. 48. 900. -21. 904. ~-t2.
5/18 2100 36 854, 18, 729. 82, Tu7. 42. 887. 18, 901, 2i. 905. 101,
5/18 2200 37 858. 24, T61. 57. 786. 87. 896. 15. 902. -15. 905. -18.
S/18 2300 38 B862. -2i. T96. 69. 8ui. 250. 900. 13. 902. -23. 90u, 16,



OATE

S/17
5717
S/17
S/17
S/47
ST
5/17
S/17
S/17
S/
S/7
$/17
5/17
SNt
5/18
5/48
5718
5/18
5718
5718
5/18
5718
5718
5/18
5718
5718
5718
5718
S718
5/18
5/18
5718
5718
5718
S/18
5718
5/18
5718

TIME

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
0
100
200
300
400
S00
600
700
800
900
1000
1100
1200
1300
1800
1500
1600
1700
1800
1900
2000
2500
2200
2300

RUN
TIME
HR

WN=DOD~NOWVNEWN=—
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Table 18 (Cont'd.)

CALCINER SKIN TEMPERATURES. RUN NO. 66.

{TEMPERATURES ARE OEGREES CENTIGRADE)
{MAX RATES ARE DEG C /HR FOR THE 5 MIN PERIOD OF GREATESY CHANGE)

IONE )
AVG MAX
TEMP RATE
9r. 309.
620. 2009.
639, -246.
628. 150.
620. 201.
654, ~268.
699. 246,
783. 22).
834, 78.
834, The
835. 60.
838. S57.
842, 30.
846, -30.
847. -36.
852. 33.
855. -27.
857, -5S6.
855. -42.
853, 24.
855. -21.
856. 63,
855. 18.
855. -—ub,
858. 45,
860. 63.
872, —Jbu.
880. 217.
880. -é62.
880. 74,
880. -18.
8719. 30.
ar78. 36.
878. -4,
878, -36.
ar8. -30.
879. -5,
880. -uu.

ZONE 2
AVG MAX
TEMP RATE
108. 519.
635,-2074.
370. -300.
378. -85,
391, Tuy,
Tu9. 1239,
826. 78.
8u2. ' -57.
8u3.  66.
854, -57.
854.  Sl.
855.  u8.
855. -65.
855. 98,
855.  66.
856. -u8.
855. ~-18.
858.  30.
858. -36.
8st. 27.
860.  27.
857. -62.
854, =-35.
857. -78.
as7. -60.
856. -90.
872. -295.
8715.  35.
8718. ~12.
8r8.  90.
880. -1u41.
B879. -86.
880. 104,
880. 125.
880. 119.
881. 108.
880. 13u.
881. 123,

ZONE 3
AvVG MAX
TEMP RATE
119, 1020,
N4 7.-2546,
33, 4,
351. 73,
359. 190.
609. 981.
T7u. 308.
863.  u2.
876.  36.
883.  36.
88r.  20.
890. -i8.
892.  21.
a9u. -33,
894, -2u.
895. -27.
89u. -18.
893. ~-40.
894,  3s.
49y, -18.
892. 18,
891. -21.
890. 18,
89u. -50.
897. -21.
896, -Ti.
898. -195.
897. -u2.
896. =-60.
896.  SI.
896. Sk,
896.  63.
896, 5.
895. -S6.
895. -su.
896.  62.
898.  63.
899.  29.

ZONE &
aAvG Max
TEMP RATE
H10. e&72.
304, 1647,
309. 62.
324. 8.
333. 106.
586. 758.
T12. 3N,
861. -u8.
866. 63,
874, 48.
879. S1.
#82. 33.
884, 24,
886. 29.
886. -2u.
884, -39.
883, 30.
885. 21.
892. LY
897. 33.
899. -24.
900. -2&.
902. 27.
907. -15.
905. 60.
906. -60.
906. 135,
906. 41,
906. -57.
905. 38.
909. 3s8.
905. 75.
906. -2u.
906. -57.
908. -57.
908. -60.
908. -dé6.
909. 98.

TBP25 WASTE.

IONE S
AVG MAX
TEMP RATE
130. 410.
276. 363,
330. Ny,
347, 243,
357. 22i.
657. 871,
816. 3u3.
852. 30.
861. 39.
868, 24,
8713. -24.
817, 27.
478. Sle
879. -5i.
884, -27.
889. 27.
493. <-2u4.
896. 27.
89r. -23.
898. -18.
498, -33.
899. -63.
898. -Sl.
898. -35.
897. 39.
497, S1.
897. -98.
899. 20.
897. -178.
898. -~uS.
898. -~u45.
898. -Au7.
897. -123.
897. -e60.
897. -60.
898. -66.
898. 45,
899. -65.

ZONE 6
AVG MAX
TEMP RATE
102, uee.
291. 566.
353, 154,
369. 23,
319. 29u.
6Tu. 959.
836, 295.
873.  39.
876.  SlI.
879. ~-2u.
882.  30.
885. -18.
887. u8.
889.  20.
891. -217.
893, -27.
89u. -Si.
894,  Su.
896.  2u.
897.  2u.
898. 266.
895.  2u.
897. -u5.
900.  30.
0L, 191.
903. -30..
903. -30.
903. Z30.
904. -371.
903. -33.
903. -30.
900. -89.
899.  2u.
898,  18.
897. -39.
898.  39.
897. -36.
899. 155.

-



DATE

5717
5717
5717
5717
S/717
S/ 7
S/17
S/ 7
S/17
5717
S717
S/17
S/7
S/17
5718
5718
5718
5718
5718
5718
5718
5/18
5718
5/18
5718
5718
5718
5/18
5718
5718
5/18
5718
5718
5718
5718
5718
S/18
5/18

TIME

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2i00
2200
2300
0
100
200
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300

RUN
TIME
HR
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Table 18 (Cont'd.)

CALCINER FURNACE TEMPERATURES. RUN NO. 66. TBP25 WASTE.

(TEMPERATURES ARE DEGREES CENTIGRADE}
(MAX RATES ARE DEG C /HR FOR THE 5 MIN PERIOD OF GREATEST CHANGE)}

ZONE 1
AVG MAX
TEMP RATE
138. 10014,
697. 1192.
793. -122.
800. 83.
806. 62.
8u4l. -193.
878. 236.
952. 382.
907. -245.
898. -129.
896. -167.
B896. -125.
878. -120.
867. —104.
869. T2,
8T4. -90.
871. -93.
869. -90.
871. 1014.
873. -86.
868. -uft.
860. S4.
868. )16,
884, -110.
878. 83,
871. -120.
883. 203.
893. Ti.
896. 27.
912, Sle
924, 42.
930. 78.
937. 66.
u). 33,
946. —u403.
963. 967.
953. -992.
949. -567.

IONE 2
aAvG MAX
TEMP RATE
140. 834,
651. 1143,
737. -62.
756. 45,
768. 34,
818. 134,
837. ~175.
825. -125.
865. 120.
863. -66.
852. S1.
852. o0.
849, -Sl.
850. 4s.
850. 33.
8ur. 57.
845, -51t.
846, 60.
844, 63,
8u2. 50.
8u3. 27.
8u2. 33,
842. -53.
839. -90.
836. -57.
832. -87.
84y, )1,
843. -u8.
843, -u2.
842. -63.
8371. -123.
B831. -69.
825. S4.
818. 1.
813. 98.
81k, ar.
812. -96.
810. 99.

IONE 3
AVG  MAX
TEMP RATE
162, 1052,
654. 1187,
Tu0.  S57.
763. 96,
112, 371,
836. 355.
7. 236.
951.  Sé.
950. 1UT.
9uT. 102
3. -69.
9u0. -65.
934, -93.
933, 66,
933, 21,
932. -SI1.
931. =63,
931, Sk,
930.  sO.
927. -uS.
925. -IT.
923, -2u.
926.  Su.
927. -u2.
919. -36.
908. -771.
902. -53.
898. -u9.
895, -175.
894, -S1,
892. -uS5.
891.  Su.
890. -57T.
889. -us.
888. 176,
888, 236.
886. -191.
884. -u5.

ZONE &
AvVG MA X
TEMP RATE
155, 1070.
594, 979,
724, 85,
753, 40,
T66. 22,
823. 239.
921. 206.
974, 110,
9TH.  1u9.
966. 138,
956. -158.
950.  80.
9ul. -93.
9u0.  75.
939. 8.
936, -81.
935. 0.
9uS. 111,
6. -99.
936, -80.
928. -23.
921, -27.
918. -Tu.
917. -99.
915, s0.
916. ~-80.
913, -83.
908. -T2.
904,  u2.
901. =-u5.
899. -uS.
894. ~-Su,
89t. -30.
887.  21.
885.  53.
882. 125.
880. -72.
879. -5i.

ZONE 5
AVG MAX

TEMP RATE

5. 917,
584. 993,
729.  9u.
Téu.  37.
780. 21,
8u0. 179.
923. 152.
94k, -660.
933. -36.
922.  30.
916. -42.
913. -39,
910. ~-36.
910.  30.
0. -21.
897. -30.
894, -33,
893. -30.
892. -30.
889.  33.
886. ~-30.
884. -21.
883. 16,
880.  69.
879.  30.
878. -53.
876. -29.
87u. -u2.
869. -SI.
868. ~-21.
866. =-33..
865. -38.
86u. -69.
863. -39.
¥62. -u8.
863. ~uB.
863. -39.
863.  45.

LONE 6
ave MAX
TEMP RATE
128, 993,
588, 1127.
722, 80.
753, 40.
765. 3.
832. 182.
907. 152.
906. -26.
897. -21.
890. -21t.
88r. -27.
885. -21.
882, -33.
88!, 21.
881, 15.
881, 12.
881. -2i.
881. 27.
882. 23.
881, 30.
879. 15.
876. -18.
875, -38.
877. 15.
877, 18.
875. -33.
874, 110,
871. -33.
870. 18.
869. 18,
86%. ~2u4.
866. -18.
T B65. -36.
864, 18.
863. -33.
863. 30.
863, -33.
863. -27.
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Table 18 (Cont'd.)

EVAPORATOR PRESSURE CONTROLLER DATA. RUN NO. 66. TBP25 WASTE.

AVERAGE AVERAGE R.M.S. MAXIMUM AVERAGE OFF GAS VALVE
RUN EVAPORATOR DEVIATION OEVIATION DEVIATION OFF GAS POSITION
OATE TIME HOUR PRESSURE FROM SET PT FROM SET PT FROM SET PT RATE PERCENT
PSIG . PSi PS1 PS1 CFM OPEN

CONTROLLER ON MANUAL AT START OF RUN

S/1T  9u$ CONTROLLER CHANGE. NEW PARAMETERS ARE
SET POINT  0.0P/C BANOWIOTH 25  RESET IM CONTROL RANGE  5.0p/C
$/17 1000 | ~1.1 0.t 2u.1
S/17 1100 2 =11 -0.1 0.1 ~-0.1 0.1 19.5
5717 1200 3 -1.1 ~0.1 0.1 ~-0.2 0.2 18.1
/)7 1300 & -1 -0.1 0.1 -0.3 0.2 18.2
S/17 1400 S =141 -0.1 0.1 0.2 0.1 u.7
5/17 1500 & -1.0 -0.0 0.2 -0.3 0.1 u7.2

1535 “1.6 -0.6 0.1 0.

S/17 1600 7 -1.2 -0.2 0.2 -0.6 0.1 12.6
/17 1700 8 1.1 -0.t Q.1 -0.2 Q.1 1.l
S/17 4800 9 -1.1 -0.4 0.1 -0.2 0.1 11.2
5717 1900 10 -1 -0.1 0.1 -0.2 ‘0.1 8.5
5717 2000 1} -1l -0.1 0.1 -0.2 0.1 7.8
5/17 2100 12 ~bed -0.1 0.1 -0.2 0.1 6.7
S/17 2200 13 1.1 -0.1 0.1 -0.2 0.1 6.7
5/17 2300 14 -1.) -0.1 0.4 -0.1 0.1 6.5
5718 0 15 1. -0.1 0.1 -0.1 0.1 6.3
5718 100 16 -1l -0.1 0.1 -0.2 0.1 7.

5/18 200 17 ~tat -0.1 0.) -0.1 0.1 1.5
5/18 300 I8 -1l -0.1 0.1 -0.2 0.1 6.8
5718 400 19 1.1 -0.1 0.1 ~0.1 0.1 6.5
5718 S00 20 -1 -0.t 0.1 -0.1 0.1 7.7
5718 600 21 1.1 -0.1 0.4 -0.2 0.1 6.3
S/18 700 22 -1 -0.1 0.1 -0.2 0.1 6.6
5/18 800 23 =140 -0.1 0.t -0.1 0.1 6.0
5/18 900 2u 1.1 -0.1 0.1 -0.t 0.1 6.7
S/18 1000 2% -1 -0.1 0.1 -0.1 0.1 6.7
5/18 1100 26 -tal -0.1 0.4 -0.2 0.1 1.1
/18 1200 27 -1l -0.3 0.1 -0.2 0.t 6.4

END OF TABLE



&

DATE

S/17

5/17
$/717

LYANS

S/47

5717

S/

S/17

5717
5/17
ETAR
5/17
S/7
LA R
5717
5718
5/18

5/18

5/18
5/18
5718
5/18

5718
5/18
5718
5/18

$/18

5/18
5/18
5718

EVAPORATQR OENSITY

AVG AVG RMS MAX STEAM

RUN EVAP DEV DEV DEV PRESS

TIME HOUR DEN S.P. S.P. S.P. S.P.
G/CC G/CC G/CC G/CC PSIG

CONTROLLER ON MANUAL
us CONTROLLER CHANGE. NEW

SET POINT 35.0 BAND WIOTH 100
SECONDARY SYSTEM B8AND WIDTH S0

1000 I 1.22 4.5
1100 2 1.32 -0.03 0.03 -0.03 1.7
1155 1.29 -0.06 16.1
1200 3 1.32 -0.03 0.04 -0.06 4.4
1205 1.30 -0.05 1641
1220 1.30 -0.05 17.2
1225 1.29 -0.06 17.7
1230 1.27 -0.08 18.6
1235 1.27' -0.08 18.8
1240 1.27 -0.08 18.7
1245 1.27 -0.08 18.8
1250 1.26 -0.09 19.2
1255 1.26 -0.09 . 20.7
1300 1.26 -0.09 22.1
1300 4 1.28 -0.07 0.07 -0.09 8.4
1305 1.26 -0.09 22.7
t310 1.26 -0.09 24.3
1315 1.26 -0.09 24,1
1320 1.26 -0.09 24,41
1325 t.26 -0.09 24,1
1330 1.26 -0.09 24.3
1335 1.26 -0.09 24.0
1360 1.26 -0.09 25.5
1345 1.26 -0.09 25.6
1350 1.25 -0.10 26.5
1355 1.25 -0.10 28.7
1400 1.25 -0.140 28.7
1400 5 1.26 -0.09 0.09 -0.10 25.2
1405 1.24 -0. 11 32.2
1410 1.23 -0.12 36.6
1415 1.21 0.4 38.9
1420 1.20 -0.15 42.7
1425 1.22 -0.13 44,3
1430 1.24 =0.11 bu. b
1435 1.25 -0.10 LR
1440 1.25 -0.10 bu.u
1445 V.26 -0.09 44,2
1450 1.27 -0.08 4,2
1455 .28 -0.07 4u.0
1500 1.29 -0.06 44.2
1500 6 1.24 -0.11 C.11 -0.15 42.0
1505 1.29 -0.06 b,
1540 1.29 -0.06 W4,2
1515 1.27 ~-0.08 b4, 2
1600 1.40 0.05 32.7
1600 7 .34 -0.01 0.04 -0.08 39.4
1605 1.40 0.05 32.7
1610 1.41 0.06 28.8
1615 1.4 0.05 27.4

1700 8 1.37 0.02 0.03 0.06 24.5
1800 9 1.35 -0.00 €.00 -0.00 t8.6
1900 10 .33 -0.02 0.02 -0.02 Taot

2000 1 .33 -0.02 0.02 -0.03 12.9
2100 12 .33 -0.02 0.02 -0.03 12.4
2200 13 .33 -0.02 0.02 -0.03 1.6
2300 14 1.33 -0.02 0.02 -0.02 tlals

0 15 1.33 -0.02 0.02 -0.02 1.4

100 16 1.33 -0.02 0.02 -0.02 it.0

130 CONTROLLER CHANGE. NEwW
SET POINTY 34.0 BAND WIDVTH 100
SECONDARY SYSTEM BAND WIDTH 50

200 17 1.33 -0.02 0,02 -0.02 9.9
300 18 .32 -0.02 0.02 -0.03 9.6
400 19 1.32 -0.02 0.02 -0.02 9.5
s00 20 .32 -0.02 0.02 -0.02 9.2
525 1.29 -0.05 13.4
600 21 .32 -0.02 0.03 -0.05 10.3
700 22 1.32 -0.02 0.02 -0.02 9.1
800 23 1.32 -0.02 Q.02 -0.02 8.8
900 24 1.32 -0.02 0.02 -0.02 8.4
950 CONTROLLER CHANGE. NEW

BAND WIOTH 100
BANC WIDTH 50

SET POINT 30.0
SECONDARY SYSTEM

1000 25 1.32 -0.0) 0.02 -0.0% 8.9
1100 26 .32 0.02 0.02 0.02 7.5
1200 27 1.32 0.02 0.02 0.03 7.5

END Df TABLE
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Table 18 (Cont'd.)

AVG AVG RMS MAX
STEAM OEV OEV OEv
PRESS S.P. S.P. S.P.
PSIG PSI PS1 PS1

AT START QOF RUN
PARAMETERS ARE

RESET 10M
RESET 5SM

CONTROL
CONTROL

12.3

12.8 '
19.2 3
15.6 t
18.5
18.8
20.3
20.4
20.8
20.7
21.1
21.6
22.0
22.3
20.3
25.0
25.8
25.9
25.8
25.9
25.4
25.7
27.0
26.8
27.8
28.5
29.6
26.6
32.1
36.8
40.0
42.7
46.4
47.5
4r.7
47.0
4.6
47.2
47.0
46.0
4u.0
46.1
b6.4
47.8
35.7
41.8
35.2
3.1
28.9
26,2
20.6
15.7
13.8
13.8
13.4
13.3
13.0
12.6 te

[}
=== N==NNNGLUNN = LR AN WU =00 =00 = e e e e NNO=RNNNON=N=N

® 5 4 4 8 8 4 3 6 . 6 5 6 6 8 % 2 8 0 2 6 6 6 5 G B 5 6 8 B 8 0 6 4 0 6 E B & s 0 e e s N S S e s s e oo

VMO ENSFOWDEVWWOVODONOO~VODODFO F==mraeN=ONWNUV NN ~N~YNDOVWWONWVWL=DD0COEFEND ~

NRNNNN=NWAN
O F L ~waNnDO

R ER

PARAMETERS ARE
RESET 10m
RESET SM

CONTROL
CONTROL

1.8
fols
1.6
1.7
0.3
1.6 1.7
1.8 1.8
1.8 1.9
1.1 1.1

-~ & O

NV O O~NO=0O~

PARAMETERS ARE
RESET 10M
RESET 5M

10.6 1.7 2.0 3.5
9.3 1.8 1.8 2.0
9.1 1.7 1.7 2.0

CONTROLLER DATA. RUN NOD. 66.

AVERAGE
STEAM
COND RATE

LITERS/HR

224.0
172.3

236.7
237.0
237.2
236.9
237.3
2u2.7
250.5
258.1
267.5
2u4.0
278.9
295.1
315,2
333.6
3u7.7
357.5
362.6
364.2
362.4
358.4
354,2
350.5
343,2
3u8,7
349.2
351.1
213.5
302.9
200.7
188.1
171.0
151.3
112.0

70.2

53.7

46.5

21.2

-

TBP25 WASTE.

AVERAGE

COND RATE
LITERS/HR

55.8

38.6

9.1

62.}
100.9
Flua)
118.9
125.7
135.1
182.6
148.9
157.8
168.3
178.7
137.6
189.1
197.9
203.9
207.9
209.7
211.3
211.9
212.8
213.8
216.3
222.0
229.8
212.7
238.3
249.2
261.u
273.2
285.9
294.8
297.4
297.0
296.5
296.5
296.5
296.1
284.5
296.1
296.0
296.0
220.2
276.6
203.3
188.7
1Tl
2.7
103.6

70.14

50.2

50.3

42.0

39.7

i8.8

36.2

3r.0
36.9
37.2
37.3
36.8
42.2
36.06
31.1
30.8

36.0
3.1
32.6

STEAM CHEST STEAM VALVE
EVAPORATOR HEAT TRANSF

COEFF.
B/H/ SF/LF

0.
399.1

810.8

1o77.8

1001.1

893.8

916.0

7185.4
728.5
659.6
7964
598.0
273.7
193.4
181.0
7.5

148.4
200.8
213.5
185.8

354.7
186.7
152.4
222.0

268.3
258.6
199.1

POSITION
PERCENT
OPEN
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1
Table 18 (Cont'd.)
EVAPORATOR LIQUID LEVEL CONTROLLER OATA. RUN NQ. 66, TBP25 WASTE.
AVERAGE AVERAGE R.M.S. MAXIMUM AVERAGE FEEO VALVE
RUN EVAPORATOR DEVIATION DEVIATION OEVIATION EVAPORATOR POSITION
DATE TIME HOUR LIQ. LEV. FROM SET PT FROM SET PT FROM SET PT FEED RATE PERCENT
LITERS LITERS LITERS LITERS LITERS/HR OPEN

CONTROLLER ON MANUAL AT START OF RUN

5/17 9uS CONTROLLER CHANGE. NEW PARAMETERS ARE
SET POINT 50.0p/¢C BANDNWIOTH 50 RESET 10M CONTROL RANGE 20.0P/C

945 30.3 9.0 18.5 0.

950 27.4 6.2 4.8 0.
$/17 1000 J 14.3 66.9 53.9
5/17 1100 2 19.9 =1l 1.6 -2.8 Lu.y 21.8
$/17 1200 3 2).2 -0.0 0.5 1.3 25.6 17.4
5717 1300 4 20.7 -0.6 0.7 -1.3 42.1 16.9
5/17 1400 5 211} -0.2 0.9 2.4 43.2 14.7
5717 1500 6 20.4 =11 2.4 -4.9 30.7 18.3
5717 1600 7 20.4 ~0.9 1.4 -3.6 51.8 21,10
5717 1700 8 21.) -0.2 0.3 ~0.7 39.8 15.9
5717 1800 9 21.1 -0.1 0.4 -1.3 17.9 3.7
5717 1900 10 20.9 -0.4 0.6 =17 10.1 1.5
5/17 2000 1) 20.7 ~0.5 0.5 -0.8 11.0 a.
5717 2100 12 20.9 -0.3 0.3 -0.5 2.7 0.
5/17 2200 13 20.9 -0.4 0.5 -0.8 Sel 0.
$/17 2300 14 20.8 -0.4 0.5 -0.8 30.4 0.
5718 Qg 15 20.9 -0.4 0.4 -0.8 9.4 0.
S718 100 16 20.8 -0.5 0.5 -0.9 4.7 o.
5/18 200 117 20.8 -0.4 0.4 -0.5 0.4 o.
5/18 300 18 2b.) ~0.2 0.5 1.3 3.5 0.
5718 &00 19 20.4 -0.8 1.0 -2.2 S.l 0.
5/18 500 20 211 -0.1 0.3 -0.4 0.4 0.
5/18 600 21 20.7 ~0.5 1.9 3.0 12.4 1.0
5/18 700 CONTROLLER TO MANUAL
5718 7100 22 21.4 16.8 0.
5/18 800 23 23.7 0.3 a.
5/18 900 24 22.6 -0.8 0.
5/18 1000 25 20.6 0.4 0.5
5/18 1100 26 17.6 0.3 62.4
5/18 1200 27 17.¢ -0.t 1.6

END OF TABLE
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Table 18 (Cont'd.)

EVAPORATOR CONDENSATE CONDUCTIVITY CONTROLLER DATA. RUN NO.

66. TRP25 wASTE.

AVERAGE AVERAGE R.M.S5. MAX | MUM AVERAGE WATER VALVE
RUN CONDENSATE DEVIATION DEVEIATION DEVIATION WATER POSITION
DATE TIME HOUR AClO1TY FROM SET PT FROM SEV PT FROM SET PT RATE PERCENT
HULAR MOLAR MOLAR HMCLAR LITERS/HR OPEN

CONTROLLER ON MANUAL AT START OF RUN

S5/17  9us CONTROLLER CHANGE. NEw PARAMETERS ARE
SET PDINF  50.0P/C 8ANDWIDTH 200 RESET 10M . CONTRUL RANGE
95 0.0 -1.7
950 -0.2 =1.9
955 -0.2 -1.9
1000 -0.2 -i.9
5/17 1000 1 1.U 26.5
1005 -0.2 -1.9
1010 -0.2 ~1.9
115 -0.2 ~t.9
1020 -0.2 -1.9
1925 ~0.2 -1.9
1030 -0.2 -1.9
1035 - 0.4 -4.3
1040 0.7 -1.0
1065 1.0 -0.7
1050 lou -0.u
S/i7 1100 2 u.5 -1.3 1.5 -1.9 0.
1125 2.1 0.3
1130 2.1 0.3
1135 2.2 0.4
1200 2.0 a.3
/17 1200 3 1.9 0.2 0.2 C.u 26.5
1205 2.0 0.3
1210 2.0 a.3
S/17 1300 . 1.9 0.1 c.2 0.3 109.8
S/17 1.00 S 1.7 -0.0 c.0 0.1 177.9
5717 1420 CONTROLLER CHANGE. NEw PARAMETERS ARE
SET POINT  60.0P/C BANOWIOTH 200 RESET 1(M CONTROL RANGE
1620 1.6 -0.u
5/17 1500 6 1.9 -0.0 a.1 -0.u 295.2
5/17 1511 CONTROLLER CHANGE. NEw PARAMETERS ARE
SET POINT 70.0P/C AANOWIDTH 200  RESET 1D CONTROL RANGE
1535 2.0 -0.3
1540 2.0 -0.3
1585 1.8 -0.%
(550 1.8 -0.5
1555 1.8 -0.5
1600 1.8 -0.4
/17 1600 T 2.0 -0.2 0.5 -0.5 1761
1605 1.9 -0.3
1610 1.9 -0.3
1615 1.8 -0.u
1620 1.8 -0.u
1625 1.9 -0.3
1630 1.9 -0.3
1635 2.0 -0.3
1640 2.0 -0.3
1645 2.0 -0.3
1650 2.0 -0.3
1655 2.0 -0.3
1700 2.0 -0.3
5/17 1700 8 1.9 ©-0.3 c.3 -0.4 79.5
1705 1.9 -0.3
1710 1.9 -0.3
1718 1.9 -0.3
1720 1.9 -0.3
1725 1.9 -0.3
1730 1.9 ~0.%
1735 1.9 -0.4
1740 1.9 -0.u
1745 1.9 -0.3
1750 te9 -0.3
1755 1.9 -0.3
1800 1.8 -C.4
/17 1800 9 1.9 -0.3 0.3 -0.4 84.3
1805 1.8 -0.5
1810 1.8 -0.5
1815 1.7 -0.%
1820 1.7 -0.5
1825 1.8 -0.5
1830 1.8 -0.%
1835 1.8 -0.u
1840 1.9 -0.u
1845 1.9 -0.3
1850 1.9 -0.3
1855 1.9 -0.3
1900 1.9 -0.3
S/17 1900 10 1.8 -0.4 0.4 0.5 26.5
1905 1.9 -0.3
1910 1.9 -0.3
1915 2.0 -0.3
1920 2.0 -0.3
1930 2.0 -0.3
1935 2.0 -0.3
1950 1.9 -0.3

1g.ap/c

22.8
28.2
LR
S1.9

10.097C

10.0P/C

ug.7
U6
Wl
39.5
35.9
35.1
52.6
33.8
33.8
30.1
29.0
28.9
29,1
29.2
30.1
32.0
31.9
31.9
3.9
31.0
30.4
30.2
29.4
24.9
2741
25.9
2u.2
23,4
22.7



RUN CONDENSATE
DATE TIME HOUR

SET POINT

LYAR4

S/17

5,17

5/47

5/18

5/18

5/18

1945
1950
1955
2000
2000
2005
2010
2015
2C20
2025
2030
2035
2040
2045
2050
2055
2100
2100
2105
2110
2115
2t20
2145
2150
2155
2200
2200
2205
2210
2215
2220
2225
2230
2235
2240
2245
2300
2300
2305
2310
23315
2320
2325
2330
2335
2340

0

125
130

SET POINT

5718

5718
5718
5/18

200
300
300
400
500

17

18
19
20

AVERAGE

ACIOITY
MOL AR

70.0P/C
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Table 18 (Cont'd.)

EVAPORATOR CONDENSATE CONDUCTIVITY CONTROLLER DATA. RUN NO. 66. TBP25 WASTE.

AVERAGE
DEVIATION

MOLAR

BANDWIDTH

-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.4
-0.4
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
~-0.3
-0.4
-0.4
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
~0.4
-0.4
-0.4
-0.3
-0.3
-0.3
-0.3
-0.5
~0.4
~0.4
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
-0.3
~0.4
-0.4
-0.4
-0.3

CONTROLLER CHANGE.

61.0P/C

BANDWIDTH

-0.2
-0.3
-0.1
-0.1
-0.1

200

200

R.M.S.
OEVIATION

MOLAR

RESET

OEVIATION
FROM SET PT FROM SET PT FROM SET PT

10

MAX [MUM

MOLAR

AVERAGE
WATER
RATE

WATER VALVE
POSITION
PERCENT

LITERS/HR OPEN

CONTROL RANGE

-0.3

~0.4

~0.4

-0.5

NEwW PARAMETERS ARE
CONTROL RANGE

RESEY

0.2

[=X=N=]

104

-0.4

-0.3
-0.1
-0.2

53.0

26.5

26.5

26.5

30.3

26.5

0.
26.5
0.

10.0pP/C

t0.0pP/C
0.
O.b

0.4
0.
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Table 18 (Cont'd.)

EVAPORATOR CONDENSATE CONDUCTIVITY CONTROLLER DATA. RUN NO. 66. T8P25 WASTE.

AVERAGE AVERAGE R.M.S. MAXIMUM AVERAGE WATER VALVE
RUN CONDENSATE DEVIATION DEVIATION DEVIATION WATER POSITION
DATE TIME HOUR AClIOITY FROM SET PT FROM SET PT FROM SET PT RATE PERCENT
MOL AR MOL AR MOLAR MCLAR LITERS/HR OPEN

SET POINT 61.0pP/C BANOWIOTH 200 RESET 10M CONTROL RANGE 10.0P/C

540 1.7 -0.3 0.

545 1.7 -0.3 0.

550 1.8 -0.3 ‘ 0.

600 1.7 ~0.3 : 0.
5718 600 20 1.9 -0.1 0.2 -0.3 . 26.5 1.5
605 1.5 -0.5 0.

610 1.5 -0.5 0.

615 1.7 -0.3 a.

620 | 2 4 -0.3 0.

625 . 1.8 -0.3 0.
5/18 700 22 T 1.8 -0.2 0.3 -0.5 0. Q.
5/18 800 23 2.0 -0.0 0.4 -0.2 0. 0.
5/18 900 24 2.0 0.0 0.0 0.0 26.5 0.
925 1.8 -0.3 . 0.

955 1.6 -0.4% “ 0.

1000 1.5 -0.5 0.
5/18 1000 25 1.9 -0.¢ 0.2 ~0.5 26.5 1.0
1005 1.6 -0.4 0.
0o 1.5 -0.5 0.
1015 1.7 -0.3 0.
1020 1.8 -0.3 0.

- 1025 1?7 -0.3 0.
5718 1100 26 1.8 -0.2 0.3 -0.5 0. 0.
5/18 1200 2.0 ~0.1 0.1 -0.1 a. 0.

LE

27
END OF TAB
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and calcination sections except for the control characteristics and various
calcination temperatures, which are shown in Fig. 15 and Table 6.

The feed volume, water volume, calcined additive volume, and evapora-
tor condensate volume are shown as cumulative values. These values are
measured volumes taken at the hourly samplings. The temperatures and
concentrations were sampled on the hour and reflect only the concentration
or temperature at that time. During batch operation the evaporator-vapor-
temperature thermocouple was not in operating condition during all tests,
therefore, a low temperature (close to room temperature) may be noted
during some of the tests. If a column was not sampled or was not recorded,
a minus zero (-O) will appear in the taﬁle. The calciner furnace heat
balance is the summation of the six kilowatt-hour meters, one for each of
the six zones of the calcination furnace, reported in Table 16 as Btu x
100,000. The calciner-condensate heat balance is a heat balence of the
water side of the calciner condenser, also reported as Btu x 100,000. The
evaporator heat balance is a water-side heat balance on the evaporator

condensate heat exchanger, also reported as Btu x 100,000.
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