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

ABSTRACT 

Experience with the operation of an experimental engineer1ng-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-pi1ot-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 25-1iter operating volume, a 

batch evaporator with a capacity of 500 liters, and waste ca1ciner pot 

with a 6o-liter 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 Darex. 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 vo1-

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 glcc 

for TBP-25 waste, about 1.2 glcc 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, as it requires a small 

number of processing steps. It is 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 approximately 190 figures and 100 tables. In 

most of these figures and tables operating d.ata are reported hourly or 

as a continuous 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 stored liquid 

waste. Such a process has been developed here and is shown schematically 

in Fig.!. 

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 a solid by 

evaporation and thermal decomposition, leaving solids comprised mainly 

of metal oxides and salts nonvolatile at the storage temperature, which 

may be about 900 to lOOOoC. (The complete account of the process is given 

in O~3277, which is Part I of this two-part report.) 

The resulting off-gas from the pot calciner is condensed and returned 

to the evaporator for recycle of the volatile and entrained fission products 

and metal salts. The nitric acid is removed from the evaporator by water 

stripping. The nitrate ion concentration in the evaporator is maintained 

below 8' N to reduce the amount of ruthenium volatilized. 

The resulting overhead from the ,~ste evaporator, which is the main 

decontamination device, consists of nitric acid - about 2 M. (The nitric 

acid would be concentrated by a 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-,activity waste, part of which would be re

cycled to the evaporator for stripping nitric acid to reduce ruthenium 

volatility. ) 

1.2 Brief Discussion of the Two Flowsheets Tested 

Two flowsheets were tested: (1) continuous and (2) batch (Figs. 4 

and 5). The major difference between the continuous and the batch flow

sheets is 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 

acid returned from the calciner is being 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 charged to the evaporator and is concentrated while the 

calciner is 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: Pure x , 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 tennination. 
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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 

glcc 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 practice. 

2.1 System Control 

The calciner 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 2000 C in a uniform manner, giving a signal usable 

for proportional control. 

The continuous evaporator was easily controlled, one stabilized feature 

of the system being a density control of the evaporator boilup. The density, 

which is 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 en~ountered 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). 

• 

• 
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Table 1. Results for Waste Caleiner Testing 

Avg System Water Evaporatora Set Point Cone Off~gasb N03 in SOlidc 

Type of Mode of Run Feed Rate Feed Vol to Feed Fe or Al Conc Fe or Al VO~/Feed Solids Density 
Feed Operatian No. (liters/hr) (Uters) Vol Ratio (g/Uter) (g/Uter) (ft-jliterL (1) by wt) (g/ee) 

d 
Parex Cont 43 System leak 594.5 61-36 45 0.9-0.008 
Purex Cont 44 40.9 409 7.8 106-36 63 2.02 0.14-0.06 
Purex Batch 45 25.2 328 3.9 37-27 32 2.2 4.7-0.01 
Purex Batch 46 25.8 325 4.1 35-27 32 3.5 3.7-0.01 

Darex 
Darex 
Darex 
Darex 
Darex 

TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 
TBP-25 

Cont 
Cont 
Cont 
Batch 
Batch 

Cont 
Cont 
Cant 
Cant 
cont 
Cant 
Cant 
cont 
Cant 
Batch 
Batch 
Batch 

56 
57 
58 
60 
61 

55 
62 
63 
64 
51 
52 
59 

13.6 383 4.1 
8.9 641 3.2 

16.5 576 3.0 
8.6 336 5.5 

10.6 307 3.8 

30.6 429 3.4 
15.0 468 2.8 
17.6 478 2.6 
11.5 346 2.4 
17.2 428 2.7 
19.4 469 3.5 
16.8 446 4.5 
16.3 421 2.3 
11.6 560 2.0 
7.0 308 2.5 
9.8 440 2.3 

12.4 397 

aConeentration range during calciner feeding, Parex-B batch evaporation. 

82-47 
99-53 

120-98 
128-76 
112-93 

103-54 
72-42 
56-36 
66-35 
52-36 
80-35 
70-36 
55-39 
54-31 
62-53 
65-49 

bThe off-gas includes about 10 to 20 ft3/hr system leakage; (ft2 off-gas/liter of feed). 

Caulk density = weight of solid divided by 60 liters. 

~rex wa.ste, no Ca.(N0
3

)2 added. 

52 1.4 0.09-0.02 
73 2.2 0.53-0.01 

109 0.84 
110 1.8 
100 out 2-0.1 

64 1.9 6.0-0.36 
50 3.5 6.0-0.10 
54 1.9 6.0-0.36 
49 2.4 4.1-0.08 
43 1.8 0.85-0.1 
42 1.4 0.56-0.1 
59 1.0 
50 0.9 2.0-0.2 
47 1.19 0.2-0.002 
57 3.2 6.0-0.08 
55 2.4 0.18-0.06 

1.3 1.0-0.07 

1.14 
1.17 
1.55 

0.86 
1.4 
1.42 
1.29 
1.13 

0.57 
0.77 
0.83 
0.52 (Organic) 
0.65 
0.60 
0.63 
0.61 
0.80 
0.59 (Organic) 
0.44 (Organic) 
0.61 (Organic) 
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Table 2. Composition of the Feed Solutions 

Fe3+ Type of Run H+ N03- A13+ S042- Hg2+ Ru3+ Na+ 
Feed No. M (g/liter) (g/liter) (g/liter) (g/liter) (g/liter) (g/liter) (g/liter) 

Purex 42 5.33 387 29.4 97.8 0.170 12.9 
Purex 43 5.15 380 26.7 93.1 0.142 13.0 
Purex 44 5.40 358 26.5 90.5 0.123 11.9 
Purex 45 6.42 443 36.7 127.4 16.9 
Purex 46 6.08 411 33.2 132 19.4 

TBP-25 47 1.50 412 0.159 48.4 4.33 
TBP-25 48 1.77 431 0.182 47.8 4.37 
TBP-25 49 1.76 434 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 I 

b TBP-25 52 1.56 426 0.323 49.7 5.98 0.226 I 

TBP-25 53 
TBP-25 54 1.82 406 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 1.80 446 0.232 49.2 4.50 0.200 
TBP-25 62 1.77 451 0.185 49 4.28 
TBP-25 63 1.67 434 0.290 45.4 4.57 
TBP-25 64 1.65 434 0.525 46.1 4.88 

Darex 56 0.78 349 66.0 
Darex 57 1.33 362 67.2 
Darex 58 1.47 376 71.3 
Darex 60 1.55 579 113.8 
Darex 61 1.94 570 103.6 0.233 

• .. l. 
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3.1 Purex Wastes 

If the sulfate in Purex wastes is not fixed in the calciner but is 

allowed tovolatilize~ 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, and a soluble calcium salt is preferred because it is 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 

liquid 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 gIl iter 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 70 g/liter. Mercury, present in TBP-25 wastes to about 4 glliter, 

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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o 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% f'rom the evaporator, 

wi th about 80% remaining in the cake. 

3.4 Physical and Chemical Properties 

3.4.1 Density-Concentration Relationships in the Evaporator 

The density of' the liquid in the evaporator is a strong f'unction 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 f'or the three waste 

types. These densities are f'rom 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 f'rom the three f'eed 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 glcc - bulk density 

being defined as the total weight of' solid divided by 60 liters, 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 

glcc (see Table 3 and Fig. 10). The TBP-25 solid, which was practically 

pure aluminum OXide, was very sof't, although it was not dusty and was 

ivh.ite grey in color, depending on the reSidual ruthenium and nitrate. It 

had an approximate density of' 0.6 glcc (see Table 3 and Fig. 11). 
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Tab.le 3. Ionic Ma.terial Balance of the Calcined Solids 

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

Iron 

42 14,270 12,807 14.23 89.7 1.14 
43 15,503 9,949 13.20 64.0 1.17 
44 10,838 8,983 13.02 83.0 1.14 
45 11,283 6,433 13.00 57.0 1.17 
46 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 0.44 
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 47 61.7 1.40 
58 40,896 40,071 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 45.5 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 
64 364 76.27 0.160 21 0.80 

Mercury 
'" 42 

43 
44 • 
45 
46 
47 1,857 356 1.05 19 
48 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 
54 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 44.26 
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Table 3 (Cont'd.) 

Input to Found in Solid 
Run System Solids % of 1> of Density 
No. (g) (g) Solids Input (glee) 

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 
44 146,422 64.17 0.093 0.044 
45 114,472 3,959 8 2.77 
46 133,575 948.86 1.45 0.512 
47 176.,748 134.33 0.36 0.076 
48 203,112 46.72 0.10 0.023 
49 209,364 1,740 3.48 0.83 
50 158,122 647.9 2.09 0.41 
51 122,584 1,062 3.04 0.866 
52 218,840 23.76 0.12 0.01 
54 1.68,632 167.70 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 21.6,576 145.18 0.171 0.067 
59 1.66,740 202.72 0.560 0.122 
60 190,176 4.64 0.0076 0.002 

... 61 173,762 215 0.32 0.124 
62 201,146 644.36 1.710 0.32 
63 183,556 351.21 0·967 0.19 
64 242,280 30.985 0.065 0.013 

Aluminum 

42 
43 
44 
45 
46 
47 20,763 17,947 48.1 86 
48 22,089 18,711 40.05 84.7 
49 24,712 28,750 57.5 116.0 
50 17,576 13,020 42.0 74.1 
51 14,137 15,222 45.5 107·7 
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 (glee) 

Aluminum 

54 16,264 18,135 46.5 111.5 
55 18,901 17,917 47.15 94.8 
56 
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 49.0 94.0 
64 27,440 23,659 49.63 86.2 

Ruthenium 

42 79.28 38.7 0.043 48.8 
43 74.84 31.36 0.041 42.0 
44 50.31 22.77 0.033 45.3 
45 6.43 0.013 
46 12 .335 0.013 
47 
48 
49 
50 83.04 41.85 0.135 50.4 
51 64.68 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 44.35 0.066 54.5 

Sulfate 

42 48,311 44,280 4.4 91.49 
43 54,826 43,528 1.0 80.3 
44 
45 
46 31,200 44,217 10.7 141 

CalCium 

42 j];66~ 13,500 108.9 
t~ 13,629 13,800 4.7 101.3 
tg 9,450 9,252 ~7.9 11,400 20,874 0.35 1 3 
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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 vere not 

determined, but they vere calculated for the cakes during operation. The 

following formulas "\-lere used: 

where k 

Q 

k 

o Etu-hr-ft- F, 

Etu/hr, 

V 

Qln(l-b6-) 

4rcL 6. T 

V 

ln (1 - b6-) logarithm of the mean radius squared, 

v 
o 

L 

volume of cake (liters), 

cake length (ft), 

Q heat removed by calciner condenser, 

e time (hours). 

Vo is determined accordingly: 

v = [ Volume of cake ] 
o Btu of heat to liquid 

e 

x J Qde 
o 

3.4.4 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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25gol/ton OF U 
FEED TO CALCINER 
2.0 VOL 

PUREX WASTE 

UNCLASSIFIED 
ORNL-LR-DWG 74627 

5gol/ton OF U 
CALCINED SOLI D 
0.4 VOL 

STORAGE 
CONCENTRATE 
(45g/liter All 
89VOL 

FEED TO CALCINER CALCINED SOLIDS 
66 VOL 12 VOL 

TBP-25 WASTE 

Fig- 12. Volume Reduction (from liquids to Solids) in the Pot Colciner. 
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~eed are given in Table 5, and'the resulting average densities o~ the 

solids from the three types o~ feed are as ~ollows: Purex, 1.25 g/cc; 

Darex, 1.20 g/ce; TBP, 0.6 g/cc (Table 3). 

( -1 -10-1 The theoretical thermal conductivity Btu hr ft F ) o~ the radial 

deposition solids during deposition was calculated, and the average thermal 

conductivity during deposition of the various feed types are shown in Tables 

4, 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 o~ raw feed can be charged to 

the evaporator. The batch-evaporator instrumentation problems are equally 

as di~ficult as those o~ the continuous-evaporator, although they are some-

what di~ferent in nature. The control of the batch evaporator is s1mplier 

because of the large hold-up and slowly changing control parameters. The 

authors feed that the continuous-evaporator control problems have been ade-

quately solved, and, because we have had more operating experience with the 

continuous evaporator, we ~eel that it is superior in its operating capabil-

ities to the batch evaporator. 

3.5 Material Balances 

Material balances ~or all the tests (R-42 to R-64) are given in Table 

7, 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. Calcula.ted Thermal Conductivities of Cakes 
Formed During Calcination 

Cake Time fora 
Thermal Conductivities Volume Cake to 

(Btu-hr-ft-°F) at End of Cover Edge 
Average Average Calcination Thermocouple 

Run (Skin to Center)b (Skin to Edge)C (liters) (hr) 

42 0.686 0.824 49.137 8 
43 1.231 1.177 51.836 4 
44 1.105 0.903 57.962 4 
45 1.597 3.016 54.303 12 
46 0.597 0.886 56.755 16 
47 0.230 0.273 35.635 24d 
48 0.342 0.458 52.446 14 
49 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 40.939 10 
56 1.089 0.965 39.937 13d 
57 1.020 1.396 32.041 41+ 
58 1.327 2.175 30.135 211 
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 2al 

• 63 1.486 1.697 58.627 10 
64 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 

8.yo1ume of edge couple = 36.6 liters. 

b Skin of ca1ciner vessel to center line. 

cSkin of ca1ciner vessel to approximately half way to center line. 

d Incomplete filling • 

• 
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Table 5. Times f'or Calcined Solids to attain Temperatures 

Time (hr) Required For: 
Calciner Calciner Solid Calciner Solid 
Skin Temp. 1 in. f'rom Wall at the Center 

Test Feed to Exceed to Exceed to Exceed 
No. Type 800°C 200°C 200°C 

R-42 Purex 6.2 6.1 10.8 
R-43 Purex 12.1 7.8 11.0 
R-44 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 23.2a '13.0 17.6 
R-48 TBl:'-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 5.4 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.oa 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 7.4 7.7 
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 

aSet point 700°C f'or f'irst 22 hr. 

b Pot refilled after first calcination. 
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Table 6. Temperatures (OC) at Beginning and End 
of the Calcination 

Center of Pot 1 in. from Wall 
(T~P • Bottom) (Top ~ Bottom) 

Run 1 2 3 4 5 6 7 8 9 10 11 J2 
Beginning 

42 J25 J25 J25 J25 J25 195 135 145 155 145 300 505 
43 265 155 135 220 455 440 320 170 240 620 795 795 
44 170 130 130 195 790 455 455 175 270 515 805 640 
45 280 J25 J25 245 855 765 490 240 295 650 855 820 
46 215 155 155 155 155 750 640 570 300 180 275 820 
47 130 135 135 135 135 150 225 165 175 195 210 360 
48 235 135 140 160 200 495 690 440 500 495 590 730 
49 1.60 145 145 145 205 415 600 305 530 280 570 710 

50 J25 140 140 145 455 905 185 285 270 350 770 905 
51 680 515 200 305 935 935 680 670 555 650 925 635 
52 
53a 145 135 135 135 135 145 660 415 390 500 510 605 

54 150 145 145 160 190 720 210 475 405 500 590 780 
55 230 145 155 230 250 780 780 465 155 395 505 830 
56 575 555 450 400 135 155 630 720 665 590 355 560 
57 205 250 255 180 675 865 450 540 635 525 790 880 
58 335 155 130 130 175 535 680 620 285 445 635 700 
59 680 665 345 350 900 890 720 815 800 700 910 890 

.. 60 215 250 200 170 140 230 465 475 520 615 565 690 
61 505 135 150 145 810 875 730 540 460 555 880 880 
62 140 140 135 150 235 665 660 315 395 525 635 220 
63 390 220 135 140 170 340 685 465 500 430 560 690 
64 540 180 135 140 150 200 745 475 375 365 390 590 
64 615 135 150 505 910 880 835 525 555 815 900 880 

a Pot began to leak after 2 hr of operation. 
b Thermocouple locations: 
1 Centerline 72 in. from bottom 7 one-inch from wall 72 in. from bottom 
2 59 8 59 
3 45 9 45 
4 32 10 32 
5 19 11 19 
6 6 12 6 
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Table 6. (Cont'd.) 

Center of Pot 1 in. from Wall 
(Top t Bottom) (Top • Bottom) 

Run 1 2 3 4 5 6 7 8 9 10 11 12 

End 

42 570 670 675 880 870 840 600 830 845 900 880 875 
43 620 755 500 855 855 860 660 790 800 870 870 875 
44 545 705 750 790 830 785 655 765 785 815 835 790 
45 550 495 615 895 895 845 765 610 725 900 900 865 
46 560 540 225 555 565 870 715 730 600 730 735 880 
47 685 850 895 905 320 475 725 860 900 910 630 755 
48 700 445 870 915 930 890 795 765 885 910 925 895 
49 160 145 145 205 415 415 600 305 530 280 550 710 

50 795 860 890 890 890 895 805 870 895 895 895 895 
51 750 815 560 ~65 915 895 745 840 750 755 915 900 
52 111-5 135 135 135 135 145 665 410 390 500 510 605 
53a 
54 605 855 830 815 910 920 605 855 830 815 910 920 
55 240 150 200 345 450 865 415 255 510 680 750 885 
56 615 795 850 860 855 520 685 840 870 875 880 820 
57 555 780 830 780 870 880 690 835 880 825 875 885 
58 170 155 135 145 315 710 690 625 320 520 715 775 
59 720 870 895 915 895 890 745 875 895 895 910 890 

60 .. 
61 505 135 150 145 810 875 730 540 460 555 880 880 
62 640 750 350 340 870 900 645 830 760 670 870 900 
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 
64 810 585 790 900 915 875 880 800 840 900 900 895 

apot began to leak after 2 hr of operation. 
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Table 7. Material Balances for Waste Calciner Tests R-42 through R-64. 

HNOlP Hg SOi Ru p Ca 
g ;, g '1> g 

'" 
g ;, g 'f., g % g 1< g % 

Purex Run R -42 

IN 
Feed 195,122 14.,210 48,}11 19.28 12,}97 
Added 4111~1 
Total 2}6,85} 

OUT 
Evap. },500 1.48 655 11..6 2,151 4.4 5·9 7.44 I 

I\) 

Condo 248,}12 104.8 89.3 0.6 48} 1.0 \Q 

Solid 685·8~ 12,807 ~ 44,2Bo 91.49 }8.1 48.B 1},500 108·9 I 

Total 106.5 <jO':9 ;6:'2ti 108.9 

Purex Run R-4} 

IN 
Feed 21B,592 15,50} 54,826 74.84 12.608 
Added }/392 
Total 221,984 

om 
Evap. 117 0.1 51. 6 o.}} 2·55 }.41 
Condo 181,414 81.1 128.4 O.B} 548 1.0 
Solid 210 0.1 9,949 64.0 43,548 Bo.} 31.36 42 
Total N:9 "5;72 ~ 45.'4i 



Table 7. (Cont'd.) 

NOs AI Fe Hg SOi Ru P Ca 

g 1> g 1> g 

"" 
g 1> g 1, g <f, g 'J, g 

'" Purex Run F-44 

IN 
Feed 146,422 100 10,8}8 100 50·31 100 13,629 100 
Added 
Total ~22 

OUT 
Evap. 1,482 1.01 1,360 12·5 7·73 15·35 650 4.7 I 

VJ 
Condo 115,698 120 42.8 0.39 8.72 17·"" 80 0.6 0 
Solid 64.2 0.04 8,98} 83.0 22·77 ~ 13,800 109'g I 

Total 121.05 95.'89 78 10 . 

Run R-45 

IN 
Feed 114,412 11,283 9,450 
Added 28,212 
Total 142,744 

OUT 
Evap. -25,630 -18.0 1,825 16.2 
Condo 172,125 121.0 22.4 0.2 
Solid 3,959 ~ 6,4}3 ~ 9,252 97·9 
Total 105·7 73. 91·9 

~ .. . , ' . 
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NO, Ai 

g 'f, g '1> 

IN 
Feed 133,575 
Added 51,875 100 
Total 185,450 

Ol1l' 
Evap. -25,176 -1:3·57 
Condo 179,631 97·0 
Sol1d 948.8 ~12 
Total 3·9 

IN 
Feed 176,748 100 20,763 
Added 
Total 176,748 

OUT 
Evap. 
Condo 
Solid 
Total 

10,550 
135,503 

134.33 

5.9 211.3 0.17 
77·0 1,242 5·9 
0.076 17,947 ~ 
~ 92·1 

Table 7. (Cont'd.) 

Fe Hg 

g 'f, g ." 

Purex-Batch Run R-46 

1l,180 

498 4.5 
5.6 0.05 

11,386 102 
106.5 

68.21 

6.7 9.8 
13.2 19·3 

212.6 ~ 
341.2 

TBP-25 Run 41 

1,851 

192 
191 
356 

10 
10.6 
12-
40.0 

so ... Ru p 

g 'f, g '1> g '1> 

Ca 
g 'f, 

1l,4oo 

40 0.35 
20,814 183 
~ 

• 

I 
W 
I-' 
I 
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&NOs 
g 

IN 
Feed 203,112 
Added 
Total 203,112 

0l1l' 
Evap. 12,900 
Condo 203,112 
Solid 46.72 
Total 

IN 
Feed 209, 364 
Added 
Total 209, 361i 

0l1l' 
Evap. 
Condo 
Solid 
Total 

10,350 
149,274 

1,740 

A1 Fe 

'1> g 10 g 

100 22,089 100 76.15 

100 

6.35 1,015 4.6 7.13 
100 

0.023 18,711 ~ 292·0 
106.37 ·3 

100 24,712 

4.0 1,370 5 
71.3 26.9 0.1 
0.83 28,750 116 

707'f) -m:! 

" 

124.3 

8.6 
7.8 

150 

Table 7. (Cant'd.) 

<J 

100 

9·2 

~~.3 

7·0 
6.3 

121 
134.1 

Hg 

g 1> 

TBP·25 Run R-48 

2,049 100 

270 13 
164 8 
756 

"* 
TBP-25 Run R-49 

2,772 

162 
56 

310 

6 
2 

11 
19 

g 

so" Ru P Ca 

~ g 1: g ~ g " 

, 
u.> 
ro , 

., 

• 
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Table 7. (Cont'd.) 

HN03 Al Fe Kg so~ Ru P Ca 
g " g 'I> g " g 'I> g " g 'I> g 'I> g 'I> 

TBP-25 Organ1c Run R-50 

IN 
Feed 158,122 100 17,576 6<).2 1,591 83.04 114 
Added 
Total rn,l22 

our 
Evap. 12,075 7.64 1,415 8.1 13.2 19.2 206 13 6.675 8.04 I 

UJ 

Condo 123,052 17.8 14.2 0.08 2.84 4.1 60 3·1 1.58 1·9 1.4 1 UJ 
I 

SoUd 647·9 0.41 13,020 ft 77·5 120 2,154 134 41.85 ~ 62 54.3 
Total ~ ·3 143.3 150·7 "5"57; 

TBP-25 Batch Organ1c Run R-51 

IN 
Feed 122,584 100 14,137. 60.9 1,232 64.68 77 
Added 
Total 122,584 

our 
Evap. 44,400 36.22 5,655 40 104.1 170.6 1,889·6 153.3 55.8 86.3 
Condo 120,16<) 98·03 17.2 0.12 2.1 0.03 83.65 6.79 2.81 4.44 0.08 1 
Solid 1,062 0.866 15,222 ~ 106.2 3ltJ 531 43.1 60.18 93 77 100 
Total 135.12 1 7. 203·1 IBr.74 IOl' 



Table 7. (Cont'd.) 

IDlOs AI Fe Hg SOt Ru P Ca 
g '1> g i g % g 'P g '1> g '1> g 'f. g 'I 

TBP-25 Batch Organic Run R-52 

IN 
Feed 21~,840 100 23,188 136.4 },190 114.4 127 
Added 
Total 21},840 

OUT 
Evap. 4},266 20.2} 8,92} }8.5 126 92.5 951 29.8 }7.5 ~2.78 

I 
UJ 

Condo 26,812 17.66 +="' 
I 

Solid 23.76 0.01 12,408 5}·5 158.4 116.1 211.2 6.6 58.08 ~ 52.8 41. 5 
Total ;8:0 "9270 208.5 ,~ }·55 41.5 

TBP-25 Run R-54 

IN 
Feed 168,6~2 100 16,264 77.04 1,510.8 81.}2 
Added 
Total "'i'bS';O}2 

OUT 
Evap. 12,400 7.35 1,187 7.3 42.0 54.2 522.5 }4.6 5·05 6.21 
Condo 181,792 107.8 2.9 0.02 0.1 a.1} 41.9 2·77 1.51 1.86 
SoUd 167.7 0.099 18,135 112 187.2 24~.0 278.85 18.46 68.25 84 
Total 115.25 "II!f.'lr 2n..6 ~ ~ 

(".~ '" -\ • " 
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!{NOs 

g 

IN 
Feed 196,980 
Added 
Total 196,980 

OUT 
Evap. 12,875 
Condo 133,842 
So ltd 108.3 
Total 

IN 
Feed 133,667 
Added 
Total 133,667 

our 
Evap. 12,450 
Condo 87,845 
Solid 25.8 
Total. 

.. 

Table 7. (Cont'd.) 

Al Fe Hg 

'1> g 

'" 
g % g 

'" TBP-25 Run R-55 

18,901 178.2 2,875 

6.54 1,395 7.4 26 14.6 442·5 15·4 
66.9 72.7 0.38 1.92 1.1 81.87 2.85 
~ 17,917 ~ 148.2 ~ 95 -2:..l.. 
7 .5 102.5 9 . 21·55 

100 

9·3 
65·7 
0.02 

75·02 

25,278 

1,212 4.8 
2.29 0.01 

25,768 ...21.:.2.-
102·7 

Darex Run R-56 

,. .. 

SOj Ru P Ca 

g 'J> g 

'" 
g ~ g ~ 

89·1 

6.73 7·55 I 
VJ 1. 79 2.01 \J'l 

45.6 .'iLL I 

&::l.76 



Table 7. (Cont'd.) 

KNOll Al Fe Kg SOt Ru P Ca 

I '1> g '1> g '1> g ~ g ~ g ,,,, g " g " 
Darex Run R-57 

IN 
Feed 298,706 100 ,63,971 
Added 
Total 298,706 

OUT I 
Evap. 12,550 4.2 1,945 ,.04 w 
COndo 195,298 65.3 9.68 0.02 0\ 

Solid 168.0 ~jt 39,4&l ~ 
1 

Total .75 

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 
Condo 170,168 78·57 ,.43 0.01 
Solid 145.18 8O.~7 40,071 ~ Total 5· 10 .5 

. ' .. ,"'" I&C 
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Table 7. (Cont'd.) 

RNO, Al Fe fig SOi P 

g 10 g '1> g '1> g i g 

'" 
g % g 'f, g oj, 

TBP·25 Batch Organic Run R·59 

IN 
Feed 166,140 100 19.572 59.4 1,621.1 79.4 
Added 
Total ~O 

OlJI' 
I 

LA.) 

Evap. 161,519 91 1,}2O 6.7 6.65 11.2 1,27} 78.21 6.65 8.}8 -.J 

Condo I 

SoUd 202·72 0.122 17,192 91 720.4 44.} 
Total 97·122 97·75 11.2 122.51 S":35 

Darex Batch Run R·60 

IN 
Feed 190,176 100 39,}1} 100 
Added 
Total 190,116 

OlJI' 
Evap. 42,250 22.2 12,186 30·1 
Condo 147,6}} 17.6} 2,218 5.64 
SoUd 4.64 0.002 }1,17:~ ~ Total 99·8} 115·0 



Table 7. (Cont'd.) 

IINOs Al Fe !!i SOt Ru P Ca 

g 1> g 

'" 
g 

'" 
g 1> g 

'" 
g 

'" 
g 

'" 
g 

'" Darex Batch Run R-61 

IN 
Feed 173,162 100 }4,691 100 81.}55 100 
Added 
Total 11',162 

Ot.1r I 
W 

Evap. 104,'72 60.1 65.780.19 1.628 2.0 OJ 
Condo 85,855 41.41 l}.99 0.04 1.53 1.88 I 

Sol1d 215 0.12 }O,572 =.1, 44.'5 ~ Total I04".:03 ." 5 ., 

TBP-25 Run R-62 

IN 
Feed 201,146 100 21,854 100 82.51 100 1,908.8 100 
Added 
Total 201,146 

Ot.1r 
Evap. 13,000 6.46 961.5 4.4, 54.75 66.}6 440 23·1 
Condo 129,812 64.53 4.61 0.02 39.14 2.05 
Solid 644 0.32 17,'11 ~ 41.3 ~1,086 ~ Total 71.31 5·95 123·5 .05 

• ,- ., I 
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Table 7. (Cont'd.) 

KNOs Al Fe !!f5 SOt Ru P Ca 

g ~ g " g 

'" 
g 

'" 
g 

'" 
g 1> g 1> g 

'" TBP-25 Run R-6} 

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

Ot11' 
Evap. 12,025 6.55 920 4.65 23.75 18.9 127 6.5 
Cond. 152,339 83 3.41 0.012 46.9 2.4 
Sol1d 351.2 ~ 11,796 ~2}2.44 ~., 6)}.7 ~ I 

I.JJ 
Total .1 ., \0 

I 

TBP-25 Run R-64 

IN 
Feed 242,280 100 21,440 100 364 100 2,565 100 
Added 
Total 242,280 

0t11' 
Evap. 8,550 '.53 617.5 2.97 9·25 2.54 211.25 8.2 
Cond. 176,906 7} ,.41 0.02 41.5 11.40 142.89 5.57 
Sol1d ~·9 ~.013 23,659 86.2 76.3 ~.96 276.46 ~ 
Total 1 ·51 897i9 .90 2 • 1 

Condo 185,397 71 l1/t. 0·59 ,.} 0.06 2,637 lO} 
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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 74.84 2·55 31.36 45.41 !. 
R-44 50.31 7·73 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-52 114.4 37·5 58.08 83·55 
R-54 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 44.35 58.38 

Material Balance for Mercury 

Input Inventory Output 
to to vi,a Calcined 

Test Syst.em, Evaporator, Condensate, Solid, Balance, 
No, g g g g % 

R-47 17857 192 197 356 40.0 
R-48 2,049 270 164 756 58 .. 
R-49 2,772 162 56 310 19 
R-50 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 2U.2 36.4 
R-54 1,510.8 522·5 41.9 278.85 55·83 
R-55 2,875 442·5 81.87 95 21.55 
R-59 1,627.7 1,273 720.4 122.47 
R-62 1,908•8 440 39.14 1,086 82.05 
R-63 1,957 127 46·9 693.7 44.3 
R-64 2,565 211.25 1'+2.89 276.48 24.47 

• 
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Table 8 (Cont'd.) 

Material Balance for Nitrate 

Input Inventory Output 
to to via Calcined 

Test System, Evaporator, Condensate, Solid, Balance, 
No. g g g g % 

R-42 236,853 3,500 248,372 685·8 106.5 
R··43 211,984 117 181,474 210 81.9 
R-44 146,422 1,482 175,698 64.2 121.05 
R-45 142,744 -25,630 172,125 3,959 105·7 
R-46 185,450 -25,176 179,631 948.8 83·9 I 

R-47 176,748 10,550 135,503 134.33 82·9 +="' 
I-' 

R-48 203,112 12,900 203,112 46.72 106·37 I 

R-49 209,364 10,350 149,274 1,740 76.13 
R-50 158,122 12,075 123,052 647·9 85·85 
R-51 122,584 44,400 120,169 1,062 135·12 
R-52 213,840 43,266 26,812 23.76 38.00 
R-54 168,632 12,400 181,792 167.7 11,.25 
R-55 196,980 12,875 133,842 108.3 7 ·5 
R-56 133,667 12,450 87,845 25·8 75·02 
R-57 298,706 12,550 195,298 168.0 69·60 
R-58 216,576 14,575 170,168 145.18 85·40 
R-59 166,740 161,579 202·72 97·122 
R-60 190,176 42,250 147,633 4.64 99.83 
R-61 173,762 104,372 85,855 215 104.63 
R-62 201,146 13,000 129,812 644 71·31 
R-63 183,556 12,025 152,339 351.2 89·74 
R-64 242,280 8,550 176,908 30·9 76·51 

/. 



Table 8 (Cont'd.) 

Material Balance of Major Salt Component 

M9.jor 
Cation Input Inventory Output 

for to to via Calcined 
Test Control System, Evaporator, Condensate, Solid, Balance, 
No. Balance g g g g rip 

R-42 Fe 14,270 655 89·3 12,8<)7 94·9 
R-43 Fe 15,503 .51.6 128.4 9,949 65·2 
R-44 Fe 10,838 1,36:> 42.8 8,983 95·89 
R-45 Fe 11,28; 1,825 22.4 6,433 73.4 
R-46 Fe 11,180 498 5.6 11,386 106.5 I 

R-47 Al 20,763 211.3 1,242 17,947 92.1 .j::"' 
f\) 
I 

R-48 Al 22 J 089 1,015 18,711 89·3 
R·A49 Al 24,712 1,370 26.9 28,750 121.1 
R-50 Al 17,576 1,415 14.2 13,020 82.3 
R-51 Al 14,137 5,655 17·2 15,222 147·4 
R-52 Al 23,188 8,923 12,408 92.0 
R-54 Al 16,264 1,187 2·9 18,133 118.8 
R-55 AI 18,901 1,395 72·7 17,917 102·5 
R-56 Fe 25.)1278 1,212 2.29 24,768 102·7 
R-57 Fe 63.~971 1,9945 9.68 39,4&> 64.75 
R--58 Fie 40,896 2,650 3.43 40,071 104.5 
R~59 Al 19 572 1,320 17,792 97.75 ., 
R~&> Fe 39,313 12;1186 2p218 31,173 115·04 
Ru61 Fe 34,691 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.)1796 98.85 
R-64· Al 27 Ji~·40· 817.5 4.09 23,659 89.19 

... ... 
ft; " 
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The ruthenium 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 inaccurate metering of the evaporator condensate volume. 

4. TEMPERATURE ~TS 

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-f'urnace 

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 J and the time at which the solid formed 

at a certain point could be determined by the time at which that point 

reached a temperature in excess of 2000 C (Figs. 13 and 14). 

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 2000 C was approximately the same. 

These values are given in Tables 4 and 5. A comparison of these solid

deposition 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. l5a, 

b, c, and d. (Fig. l5a consists of eight curves showing data on test 

R-59, b is for R-6l, 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 116°c 

at the operating pressure of -1 psig. 

5 • CONTROL OF 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 

volatili ty. This concentration is maintained by recycling water or weak 

nitric acid from the distillation column to the evaporator, the amount 

recycled being controlled by the nitric acid concentration 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 density, 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. 

4. 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. Liquid level in the ca1ciner pot. A differential pressure bubbler 

satisfactorily indicated liquid level in the ca1ciner 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 ca1ciner 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 

o 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 lim1 ts, which are sui table for good 

control of the system. 

% of Corresponding 
Variable Scale Quantiti£ 

Ca1ciner liquid level 95-20 
N 

57 to 63 liters = 

Evaproator denSity ± 5 
N 

1:0.05 glcc = 

Evaporator liquid level ±20 
,.., 

±4 liters = 
Evaporator temperature or conductivity % 5 

N 

%0.30 !:! (HN0
3

) = 
Evaporator pressure % 2 "'" %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 at 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 automatically 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. Colciner 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 <{o 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 41·5 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 4 15·7 10 27·1 16 951-20 
R-49 4.0 2 41.0 5' 45.0 12 95-20 I 

R-50 5·6 27 40.8 37 46.4 21 95-20 co 
I\) 

Batch R-51 26.7 61 53.8 70 80.5 39 95-20 
I 

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 46.4 59 72.8 28 95-20 
R-56 23.5 21 56.4 19 79·9 37 95-20 
R-57 0 0 8.8 12 8.8 72 95-20 
R-58. 3.4 8 52.0 10 55·4 30 95-20 

Batch R-59 0 0 57.3 6 57·3 27 95-20 
Batch R-60 0.6 4 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 0 0 16.7 4 16.7 23 95-20 
R-64 13·5 1 . 2.8 3 16.3 32 95-20 

Ave. 12·7 9.4 32.1 15.6 44.8 30 

• 
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Table 10. Evaporator Density Control 

Control 
Over Limits Under Limits Outside Total Limits 

Run r;Qr No. of %of No. of Limits Control % of 
No. time times time times % time Time, hrs Set Point 

R-42 96.4 4 3.3 4 99·7 11 + 5 
R··!j·3 0 0 85·4 3 85.4 8 ~ 5 
R-44 16.1+ 1 66.4 3 82.8 6 + 5 

Batch R-45 40.8 5 0 0 40.8 2 :t 5 
Batch R··46 Manual 

R-47 8.7 2 63.7 6 72.4 16 :t 5 
R-)+8 51.2 1 10·5 5 61·1 16 + 5 
R-49 11.1 6 21·8 8 38·9 21 +2 I 

co 
R-50 21.4 ..., 17·9 1 39·3 "3 :t 5 w 

: c. I 

Batch R-51 0.13 1 8.5 5 8.6 39 :t 5 
Batch R-52 0 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 6 43.6 25 +2 
R"56 43.0 20 12.6 9 55.6 '31 +2 
R-57 0.42 3 3·0 5 ·3.~· 72 ! 5 
R-58 0 0 4.2 5 4.2 30 + 5 

Batch R-59 Manual 
Batch R-60 14.1 1 3·2 2 17·3 39 + 5 
Batch R-61 Manual 

R-62 0.04 1 29·0 4 29·1 8 !. 5 
R-63 3·2 3 13·3 7 16.5 28 ! 5 
R-64 0 0 1.5 3 1.5 46 + 5 

Ave. 21.3 3·5 24.3 4.5 . 45.6 24.8 



Table 11. Evaporator liquid Level Control 

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

R-42 4.1 4 21.9 5 26.0 22 + 20 
R-43 0 0 1.2 3 1.2 15 + 20 
R-44 14.7 10 7·1 8 21.8 15 + 20 

l3a.tch R-45 19·9 1 0 0 19·9 15 +' 20 
l3a.tch R-46 0 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 0.4 1 1.2 3 1.6 27 + 20 

I 

R-50 18.8 14 9·6 12 28.4 24 + 20 ~ 
l3a.tch R-51 Manual 

I 

l3a.tch R-52 Manual 
R-54 12.2 10 2.8 4 15 38 + 20 
R-55 6.8 7 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 72 +' 20 
R-58 3.7 3 0.2 1 3·9 39 + 20 -

l3a.tch R-59 Manual 
Batch R-60 Manual 
l3a.tch 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 

.' 
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Table 12. Evaporator Temperature or Conductivity 

.Over Limit Under Lfmit Outside Total Centro 1 Limits 
Ru.."l % of No. of % of No. of Limi t 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 4 29 8 + 5 
R-)~·4 3.8 7 48.7 11 52·5 15 + 5 

Batch R-45 2.4 1 32.1 3 34.5 15 :t. 5 
Batch R-46 0 0 7·5 1 7·5 15 + 5 

R-:47 23·2 5 45· '7 5 68·9 20 + 5 
R-48 2.8 2 46.1 8 4.8 16 :t. 5 
R-49 0 o· 50.0 5 50.0 12 :. 5 I 

R-50 0 0 68.0 8 68.0 23 :: 5 OJ 
\J'l 

Batch R-51 0 0 1·3 1 1.3 18.42 + 5 I 

Batch R-52 10.8 3 47.2 11 58.0 38 ::5 
R-54 0.3 2 99·3 5 99.6 38 :. 5 
R-55 6.7 '7 )4.0 14 40.7 25 :. 5 
R-56 1.9 3 27.4 9 29·3 3.1 + 5 
R-57 0.2 5 7·1 7 7·3 72 + 4 
R-58 1.0 1 22.1 13 22.2 30 + 4 

Batch R-59 Manual 
Batch R-60 3.4 1 23.'7 3 27·1 39 + 4 -
Batch R··61 Manual 

R-62 3.8 6 16.2 8 20.0 25 :. 5 
Condo R-63 16.4 .29 28.2 24 44.6 29 :. 15 
Condo R-64 18.0 12 16.0 8 34.0 45 :. 15 

Ave. 56.8 4.8 34.5 7.6 37·9 26.8 



Table 13. Evaporator Vapor Pressure Control 

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

R-42 0.68 2 0·3 3 1.0 22 + 2 
R-43 15·1 6 .0.14 1 15·2 24 + 2 
R-44 2.8 16 6.4 15 9.2 23 + 2 

Batch R-45 14.2 6 0.06 1 14.3 27 +2 
Batch R-46 72·7 8 0·56 2 73.4 15 + 2 

R-47 7·3 3 11.1 6 18.4 20 +2 
R-48 6.3 2 46.7 6 53.0 16 + 2 
R-49 0·77 2 0·77 3 1·5 13 + 2 I 

R-5O 6.3 2 46.7 6 . 53.0 16 of! 2 CP 
0\ 

Batch R-51 0·3 3 0.81 3 101 39 + 2 
I 

Batch R-52 3·1 4 0.17 2 3.3 39 +2 
R-54 9·5 8 4.2 7 13·7 28 +2 
R-55 21.4 8 1.8 9 2302 28 + 2 
R-56 1.1 9 1.1 9 202 31 + 2 
R-57 0 0 0 0 0 72 +2 
R-58 0 0 0 0 0 30 +2 

Batch R-59 0 0 0 0 0 31 + 2 
Batch R-60 0 0 0 0 0 39 + 2 
Batch R-61 0 0 0 0 0 31 + 2 

R-62 0·33 1 0 0 0.33 30 + 2 
R-63 4.3 15 1204 4 16.7 39 + 2 
R-64 0:6 3 0 0 006 49 + 2 -
Ave. 7.6 4.5 6.1 3.5 13.6 30 

~ • .., 
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Table 14. Proportional Bands and Reset Times 

Calciner Evaporator 
Test Liquid Evaporator Liquid Evaporator Evaporator 
No. Level Densit:[ Level TemE' 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-44 300 44 200 3 25 1 00 5 20 0·3 

Batch R-45 300 24 200 3 25 4 75 5 20 0·3 
Batch R-46 300 00 M M 50 10 00 9 20 3 

R"-47 200 40 40 9 25 10 00 8" 20 0.3 
R-48 200 50 200" 5 25 10 00 9 20 0·3 I 

R-49 300 0 200 5 25 10 25 9 50 0.3 Sf? 
R-50 200 0 200 9 25 10 25 10 50 0·3 

I 

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 
/ 

2 25 25 8 R-55 150 0 100 10 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 0 M M M M M M 10 0.1 
Batch R-OO 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 40 10 200 8 25 1 
R-64 200 240 100 10 40 10 200 10 25 1 

Limits 95-20% SP ! 5% SP ! 20% SP ! 5% SP ! 2% 
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Variable 

Evaporator liquid level 
Density 
Vapor composition 
Vapor composition 
Stearn pressure 
Calciner liquid level 
Evaporator pressure 

Water 
Feed 

Table 15. Control Settings and Range of Variables 

Proportional 
Range Signal Scale Band 

10-30 liters 0-20 in. H2O 0-100% 35% 
1-2 g/cm3 25-52 in. H2O 0-100% 100% 
0-16 normal lOO-125·C 0-100% 100% 
1-3 normal 0.3-0.67 mhos 0-100% 200% 
0-100 psi 0-100 psi 0-100% 50% 
56-60 liters l50-450 oC 0-100% 200% 
-5 to +5 psi to +5 psi 0-100% 25% 

Range of Flows 

Normal Maximum 

Condensate (calclner) 
Calciner feed 
Evaporator bollup 

0-2 liters/min 
0-1 liters/min 
0-0.8 liters/min 
0-1.2 liters/min 
0-3 literS/min 

O-lO liters/min 
0-4 liters/min 
0-1 liters/mIn 
0-2 11 ters/min 
0-6 liters/mIn 

Evaporator Bo1lup 

1/2 q = 84,000 (p-9) (Btu/hr) 

x 0.7 (P_9)1/2 (liters/min) 
p stearn pressure, psig 

Valve Characteristics 

Reset Time, 
min 

10 
10 
10 

9 
8 

240 
1 

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

Water 
Feed 
Calciner feed 
Stearna 

~ffected by cascade controller. 

F lO(v)2 
F = 4.0(v)2 
F = 2.0(V)2 
P = lOO(v) p is pressure in chest 

\ 

Set 
Point 

50% 
30% 
40% 
40% 

60% 
40% 

I 

?5 

• 
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alternative ~hat received the most attention used the boilup rate to 

control the liquid level, and the feed addition rate to control the density. 

The small 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 

much 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 (,,) 

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

Evaporator denSity as measured by a 
float device 2 

Evaporator liquid level as measured 
by air bubbler 1 

Evaporator pressure 1 

Vapor acid concentration as measured 
by electrical conductivity 2 

Vapor acid concentration as measured 
by vapor temperature 5 

Liquid level in the calciner pot as 
measured by temperature probe 1 

ACCuracy: (%) 

3 

5 

4 

3 

5 

45 

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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condi tions. Although the float-type density instrument (the IIMackey cell") 

situated on a recycle line was used for most of the work, it is thought 

that an external chamber with an air bubbler would be preferable ·for 

reliabili ty 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 electrical conductivity of the evaporator condensate 

for control, particularly if the '~ole 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 a maximUm of about 

70 liters/hr for vmter boilup in a clean pot to a practical minimum of 

about 2 to 3 liters/hr boilup at the termination of calCination for the 

various types of feed. The average rates for 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 
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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 

tJ~es 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 was 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. 

7 • SPECIAL PROBLEMS 

A ~umber of special problems were noted during this operational 

period, some of imich have been partially solved. There was off-gas-line 

plugging with mercury deposits during TBP operations; liquid in the pot 

foamed due 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; hOirever, as the solids in the calCining vessel reach 300 to 4000C 

the mercury-oxide-nitrate compound decomposes, and a 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 a temperature greater than 300°C 

or by dissolution in nitric acid. The approach 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 'nIl have a large enough volume so 

that the condensed solids will not plug the off-gas line during the 

operation. After 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 I-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 ,-rere represented 

with a binary decimal number. These numbers, with appropriate codes, were 

transfonned 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 

Table 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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Table 16. 
HOURLY SV5TE" VARIAAlES AND P ARII ME TER S PART A 

rESt ND 1\-"2 FEeO TYPE - PUREX OPERATION MODE - CONUHUOUS 

RUN FEeD WATER CAlCtHER EVAP. CALCINE" ttAlelNER EYAP. SYSTEM EVAP. 
TIME AOOITIVE CONO. fUR"lACE !!OND. CONO. OFF-GIIS OE"lSIlY 

HOURS LITERS LITEIIS LIlIRS LITERS IHUNDREO-THOUSANOS OF tiTUS' CU FT Gll/tt 

I 1!l8. 68. 211. 222. 1.71 0.96 2."S -0. 1.3It 
2 201. 83. 28. 255. 3d; 2.06 4.66 -0. 1.311 
3 234. 161. 29. 321. 11.99 1.38 9.CI> -0. Ion 

" 210. 193. 32. 11011. 6.52 11.31 12. I J -0. I. ~II 
5 320. 213. U. 1191. 8."4 !I.n IS.14 -0. I. 'II 

6 311. 299. 36. 564. 9."3 0.15 11.9U -Q. 1.311 
1 1101. 31>2. :51. "45. IC."S 1.14 20.11 -0. 1.3" 
e .... 6. 1128 • 42. 125. 11.511 1.41 21.18 -0. 1.3" 
9 1118. 485. 118. 19S. 12.6U 3.'" 211.9( -0. 1.310 

10 "96. 538. 52. 851. 13.52 8.37 26.10 -0. 1.3 .. 

II "96. 5611. 56. 9.". 13.93 11.61 28.25 -c. 1.35 
12 "96. "70. 62. 981. 1 ..... 5 3.83 30.61 -0. 1.31 
13 "96. n6. 68. 1053. 15.03 9.06 l2.ft3 -0. 1.32 
I" 1196. 882. 11. 1129. 15.H 9.26 3S.'B -0. I. JO 
15 1196. 1022. 16. 1206. IS.811 9.11' J1.8e -(1. 1.211 

16 1196. 1128. 78. 1206. 16.39 9.73 ~9.9" -0. 1.20 
17 1196. 1219. 18. 1206. 16.70 9.96 42.22 -0. 1.20 
18 496. I ~lSI • 78. f206. f7.o11 I Q.07 "".63 -0. I. t9 
19 1196. 11165. 18. 1206. 17.2ft 10.18 "6.8R -0. 1.11 
20 1196. 1571. 78. 1206. 11.~9 fO.S3 119.39 -r. 1.11 

21 1196. 168". 18. 1206. 1'.'H 111.611 SI.86 -0. 1.16 
22 1196. 1160. 78. 1206. 18.10 111.81 5".31 -0. 1.16 
2:1 ,.96. 1900. 18. 1206. 18."1 I I. II ST."I -I). I.IS 
2" ,.96. 2010. 18. 1206. 18.16 " • .'II 5S.21 -0. I.IS 
25 _96. 2120. 1S. f206. 19.09 11 ... 2 60._2 -0. I •• 11 
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Table 16 (Contld.) 
HoIJRL Y SYSTEI'I VARIAI'LI',S ,AND PA~AIlf.tERS - PART 6 

TEST NO 11-112 FEED JYPE - PURE)! OPt:IIATlOIi "'ODE - CONUNUOUS 

RUN EYAP. EVAIl.MAJOR CALtlNt:R EVAP t:VAP.COND. EVAP. EVAP. EVAP. CALCINER ColltiNER 
TIllE LIQUID CATION CD"fO. CONDo MAJOR ION CONO. LlCUID VAPOR FF.ED OFF-GAS 

H+ FE DR AL It+ H+ FE OR AL IHI IEMP. TE~P. TE'4P. TEl'll'. 

HOURS "'OlAR G""LITER "OlAII MOLAR CM/lI rER G",IL ITeR DEC.C DEr..C DEC.C oec.c 
I 6.10 "5.0 5.01 2.69 0.058 o.on .. II ~. 109. 73. .CO. 
2 1.'" 39.2 8.19 3.57 0.0"0 0.00~ 113. I!:'? 75. 114. 
I 5.51 "5.3 3.81 2.05 o.06n 0.003 I:n. I1JI:I. 12. 122. 
II 6.95 39.2 ... 91 3.26 C. ,~s 1 0.001 12[:. 110. 12. 14S. 
S 6.19 32.2 1.15 2.10 0.060 O.OO~ II". .. O. 72. 156. 

6 6 ..... 5'1.8 1.16 2.80 c.:) .. , 0.001 112. tiD. 12. '66. 
7 6.20 43.6 6.81 2.So r..::SII O.ilOI 113. .e9. 7". 103. 
B 5.80 102.1 6.39 2 ... 8 0.U65 0.001 112. 110. 14. 103. 
9 5.10 1t •• 3 6.51 2.25 c.D65 0.001 112. 108. 1 ... 102. 

HI 5.910 "5.) 7.n 2.23 C.~IS 0.001 112. IC'II. 15. 9,3. 

II 5.80 la6.4 1.45 1.94 0.C68 0.001 112. 10'1. 74. 89. 
I! 3.90 48.6 6.00 0.70 0.C4? 0.001 lOll. 1:!5. 11. 99. 
II 3.30 53.5 5.51 O.H C.U21 0.001 107. HH. 11. 99. 
lit 5.8S 51.1 5.00 0.35 0.::16 O. OlJl 10':>. Ifi2. 68. ?U. 
IS 2.85 la2.3 ... 26 0.31 0.02/1 0.001 I CO;. 11:'4. 10 • 90. 

16 2.99 36.8 5.66 0.26 C.G20 a.Oill II''>. tr'? • 68. 114. 
17 2.laO 32 ... 5.96 0.2S 0.::26 (l.ODI 'C4. 1('2. 68. 9". 
'18 2.50 n.1i 5.51i 0.19 0.021 0.001 104. I"!O. 66. 92. 
19 2.30 27.1 5.15 0.09 0.C18 0.001 102. 91'. 65. ?l. 
20 2.30 26.8 11.00 0.16 n.0I8 0.001 102. 9? 6~. 71. 

21 2.25 21." 1'1.90 0.26 0.019 O.ODI lOS. IC'I. 67. 64. 
22 2.10 26.9 'Ia.l0 0.31 0,(,19 0.001 IU2. ?8. 6". 1". 
23 1.61 26.6 11i.80 0.25 0.02D 0.001 102. 9R. 53. 10. 
211 1.13 26.2 1".80 0.21 0.e2. 0.001 102. 98. 52. 71. 
25 1.10 26.2 1".60 0.15 C.C20 0.001 ICI. 91'. 53. 68. 
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Table 16 (Cont1d.) 
HOURLY SYSTEM VARIABLES AND PAllAI'll: fEllS - PAIH A 

fESt NO R-.. 3 FEED TYPE PUIlEX OPI:RATION MODE - CO~rINUOUS 

RUN FEED IIATER tAlCfNER EVAP. CAlClf-iER C"LCINE~ EVAP •. SYSTEM EVAP. 
TIME ADDITIVE CONO. fUIl~A(;E CONO. CON!). OFF-GAS OE~SITY 

. HOUltS LITERS LifERS LITERS LITERS IHUNOREO-JHOUSANOS OF IllUS. CV FT GM/CC 

I 102. 53. 2. 162. 2.CI l.i1'1 $.~:: 2r.. I •. ~2 
2 183. 227. 10. 229. 3.6S 2.H 9.5_ _6. 1.27 
'5 2119. "32. ... 312. S.22 1.52 15.12 rr. 1.29 
It 321. 628. 10. 39 ... 6.91 'hBII 21.11 96. 1.29 
S 396. 810. 13. "9". 8.31 5.110 26.91 126. ... ~J::: 

6 1192. 9ft4. 16. 570. 9.56 6.57 32.IIG 159. I. \6 
7 567. 1128. 19. 604. IC.55 6.91 ~b.35 19~. I. l6 
8 594. 1230. 22. bP-9. 11."1 1.3" /l0.19 2S6. 1.11 
9 5910. 1"50. 25. 61". 12.05 1.56 "5.9'J 26/l. 1.01 

10 5911. 16 .. 3. 211. 619. 12.51 /l.I" 1l6.0" 2~R. 1.05 

It 59". 11159. 29. 1023. 13.CIl B.'" 51)."" 314. 1.01 
12 594. '999. 29. 62". n.56 8.1" 52.96 Ha. 1.05 
13 59". 21!15. 29. 62". 13.90 8.1" 5'>.411 363. 1.'l3 
lit 59". 2271. 29. 624. II •• I" 8.39 58.0S 38~. 1.01 
IS 594. 2"3". 29. 6210. 14.51 8.')2 ..,1).65 'll J. 1.00 

16 594. 2608. 29. 624. .14.82 8.52 63.13 10 S6. 1.00 
11 S9 ... 2701. 29. 62". IS.r.3 8.65 6S.57 "64. 1.'10 
18 S94. 28103. 29. 624. 1'i.21 8.6S 68.07 481. ..00 
19 594. 11)09. 29. 6210. I S.H 8.6S IC.60 'ill. C.9~ 

20 S94. 31 .. 6. 29. 624. IS.ll 8.65 13.4' sse. 0.9u 

21 594. 3289. 29. 624. '5.~5 8.65 11,.8'.:: 'i1l4. 0.99 
22 5910. 31<26. 29. 624. 16.011 /l.6S la."e 6('1<. 0.96 
23 S94. 3626. 29. 624. '6.46 8.65 1I1.lll 6310. -0. 



-240-

Table 16 (Contld.) 
NOURLY SY9TEM VARIA8LES A,.O PARAlilfTERS PAMT R 

TEST NO R-"3 FEEO rYPE PIfREX OPt:MUION MODE CONTINUOUS 

RUN EVAP. EVAP.MAJOR CALCINER EVAP EVAP.COND. EVAP. fVAP. EVAP. CALCI.NER CAlCINER 
TI "E LIQUID CATION CONO. CONDo MAJOR ION CONDo L1QUIO VAPOR FEEO OFF-GAS 

H+ FE OR AL H+ H+ FE OR AL RU TEMP. TEMP. TEMP. TEMP. 

HOURS MOLAR GM/LITER "OLAR MOLAR GM/LITER GM/LITEM DEG.C DEG.C OEG.C DEG.C 

I &.OS ft2.2 S.H 2.03 0.0110 0.001 112. lOR. 511. 115. 
2 5.35 :56.3 5.81 1.5S 0.11 S J.n03 10'>. 109. 39. 125. 
3 5.90 36." 6.20 1.15 0.068 0.003 112. I O~. 36. 12u. 
ft &.00 35.3 6.21 1.1 .. 0.u6~ 0.003 112. lOR. 36. II R. 
5 6.00 "3.8 6.80 2.10 0.113 0.002 121. 110. 3!>. IIR. 

6 !>.1!> 61.0 6.90 1.98 0.106 0.002 11'i. Ie? .~ ... 116. 
1 5.86 51.9 1.03 1.12 C.01l8 O.tlOI 1I'i. lOR. 35. 106. 
8 3.50 19.8 6.25 0.30 0.010 0.001 lOS. IC2. 36. 110. 
9 2.10 5.3 ..... 3 o. II 0.CJ2 0.001 102. 99. 31. lOB. 

10 1.90 2.2 3.67 0.08 0.oe2 0.001 102. 98. 38. III. 

II 2.RO 1.2 1.92 0.20 0.002 0.001 1(,3. 99. 30. 113. 
12 2.10 0.6 1.06 0.09 0.U02 U.OOI 10~. 9A. 29. 106. 
13 1."0 0.3 8.35 0.06 0.002 U.OOI 10$. 91. 29. 90. 
1ft 0.92 0.2 10.20 0.03 0.(102 0.001 IIH. 91. 21. 90. 
IS 0."0 0.1 13 • .,0 o.ln 0.002 n.ool 100 •. 96. 21. 16. 

16 0.23 C.I 1".10 0.10 r..Cl:2 0.001 10(1. 96. 29. 8S. 
11 0.15 0.1 -0. 0.n9 0.1:(;2 0.001 100. 96. 30. 82. 
18 0.1" 0.1 -0. 0.08 c.n02 0.001 100. 9R. 33. t6. 
19 0.08 O. -0. 0.06 0.Or.2 O.OJI 10:::. 98. 3.,. 16. 
20 0.01 O. -0. 0.06 0.C02 0.001 InD. 98. .~3. H. 

21 0.05 O. -0. 0.06 . 0.r.02 0.001 lOr.. 98. 3.,. 10. 
22 0.010 o. -0. 0.010 0.0[;2 0.001 10·J. 9f>. .'12. 62. 
23 -0. -0. ""0. -0. -n. -J. 102. 96. 33. 51. 
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Table 16 (Cont'd.) 
I<OUI<LY SYSTEM VARIABLES &NO PARAME1ERS PAIIT A 

TEST NO " ..... reED TVPE • PUREX OPE"UION MODE CONTINUOUS 

IIU,," rEED wATEA CALCINER EVAP. CAL.CINER CAI.CINER EYAP. SySTEM EVAP, 
TIHE ADDITIVE eOND. fURNACE CONDo COND, on'.;AS Dt:NSITY 

"OURS. Lln!!S !.lnllS LITERS . LITERS tHUNDRED-THOUSANDS 0' tnUSI tU F'T G></CC 

I 129. 98, 17. 149, 1.64 1.19 5.62 :57, 1.35 
2 2010 238. 19. 362, 3.41 2.4' 10.80 73, 1032 
:5 n5. 401. 22, 599. '.05 3.1>0 16,33 109. 1.3D 
4 324. 5'4. 31. 845, 6.69 4.76 21,99 144, 1.30 
5 358, 73<1. n, 1020. 8,26 6,;n 27,23 179, 1,"0 

6 375, 844, 63, I 1'17, 9,29 6,bl 29.46 222. 1.60 
7 382, 931. 68. 1244, 9.90 7.16 29,69 256. 1,46 
8 382, 9!i8. 69, 1271, 10,'2 7,~7 3D, " 291. 1.24 
t 382. 1049. .72, 1363. 11.13 7.92 29,92 32', 1.30 

10 409. IOU, 76. 1467. 11.54 8. I 0 31.01 ;563, 1.40 

II ·09, 1109. n. I 51i13. 11.95 8,JO 31,80 399. 1.42 
I, 409. 1189. -0, 1603. 12,36 8.36 :52.93 434. 1.38 
13 409. 1276. -0, 1691. 12.64 8. 43 36.97 472, 1,40 
14 409, 1442. -0, 1859. 12,98 . 8.49 41,21 501. 1.30 I, 409. 1666. ~o. 2083, 13.32 8. 49 4'.79 5'4. 1.30 

16 409. IBU. -D. 2246. 13,52 8.·9 !l0.06 582, 1.28 
17 409. 2025. -D. 2445. 13,86 8. 49 ,4.U 618. 1.28 
III 409. 2385. -D. UO!!. 14.07 8. 49 58,41 6,a. 1.28 
19 4119. a,,, • -0. 2971. 14,21 8. 49 62,51 686. 1.28 
2n 409. 2744. -0, ~11:I4. 14.48 8. 49 67.00 721. 1.26 

21 409. 2937. -D. 3358. 14." 8.49 11,47 7'6. 1.26 
22 409. 3104. -0, ~,a4. 14,96 B,49 73.82 711B. 1.24 
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Table 16 (Cont' d , ) 
"OUIIL' SYSTEII VAlllAllLES AND PU""EH:IiS PAiiT .. 

TEST "'0 Ii."" rilED TYPE PUREX OPilUT I 011 IIQOE CONTINUOUS 

IIur. EVAP, EYAP,"AJOR CALC IlleR EVAP EYAP,COIiO, EVAP, EYAP, EVAP, CALCINER CALCIIIIER 
TrME LIQUID CAllO!>' CO"lD, CONO, I.-JOR ION CONDo LIQUID V APilll F'EH on'.us .... FE 011 AI. H. ... . FE OR A\, Ru TEIIP, TEMP. TEII~, TE,,', 
MDURS MOLAR &"/1. ITEII "01.1.11 "OLAR GM/L.ITER (i"/L1TEQ DEG,C DEG,e DE(;.C DEi,C 

I 5."0 46,1 6,80 1,89 0,006 0,009 112, III. 5u, 138, 
:l '.90 38,0 6.8' 2,12 0,019 0.004 I I I. III, 411, 130. 
3 5.50 36.5 6,90 1,75 0,0" 0,003 II I. III, 47, 123. 
4 '.55 "0,2 5,90 1,76 0,02" 0,003 109. III, ,,7. 120. 
5 ;;,55 66," 5,34 1,60 0,070 0,002 I 12, 112, .. .-s, 140. 

6 2,60 105,0 5,n 2,16 0,007 0,002 liD, I 10. 5u, 15G. 
1 1,81 "6,U 5,99 0,33 O,OU 0,002 106. 10l, 57, 150. 
II 3,22 111,2 ",10 2,"6 0,0 If 0,00" I I I, I I I. .1;. 112. 
9 <1,"0 51,3 7.02 I ..... 0.068 Q.002 81, 81, 3~. 108, 

10 5.52 56,8 -0, 3,30 0,0 " 0,004 112. II il, 7'1, 108. 

I! 3.51 72,5 -D. 1,00 0,00" 0,002 108, 108, 70, 105. 
12 2,61 66,7 .0, 0.62 0,001 .j ,002 105, 105 , 7':>. ,5, 
13 2,81 7 .. ,9 9,30 0,37 0,003 0,002 104, to"~ 72, 92, 
14 ".61 63.4 .. 0, 0,16 0,004 0,002 101, 10 1, 6 .... 91, 
I!! ::,46 5S,!! • 0. 0,12 0,004 0,002 100, 100, 6~ • 71. 

16 :l,40 57.!! -il, 0,08 0,004 0.002 100, 100, 6b. "'. 17 (1,33 57,4 .0, O,DS 0,004 0,002 10:l, 100, 60. 80, 
18 ",38 53.0 .0, 0,07 0,004 0,002 100, 99, 6?, 7', 
19 ;,.50 53,2 .. 0. a,D!! 0,002 O,Q02 100, 100, 67. 70, 
20 '),511 52,7 .. 0, 0,04 0.003 0,002 lon, 9 11 , 67, 6', 

21 'l,5' 54,2 .. 0, 0,03 0.003 0,002 100, 9 11 , 67. 60, 
22 -).'11 " ,6 .\l, O,OJ 0,003 0,002 100, IIIJ, 61, 58, 
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Table 16 (Cont'd.) 
"OURLY SYSTEM VARIA8LIOS ANO PARAMETEMS PlMT 

TEST NO R-45 FEED TYPE PU~E)C OPERATION I'I00i: !;ATC'" 

I'IUII/ ~EEO WHEIiI CALCINER EVAP, CALCINER CALCINER EVAP. SySTEI'I EVAP, . 
1I"'E ADDITIVE COlli!), fCURIliACE CO'~O , CONDo OFF_GAS Ot "IS ITY 

HOURS LITEIiS L IT~RS LiTERS LITEMS (HUNOREO-TMOUSANOS OF dTuS) CV FT fl>' ICC 

I 76, O. 4. 42. 1,98 I .!) 7 0,78 37, 1.30 
~ 96. 94. 5, 122. 3,55 2.39 2,42 74, 1.30 
3 168. 292. 10. 401. 4,119 3.<!8 3,eb In2. 1.:52 
4 212. 536. 14. 697. 6.69 4.31 5,10 132, 1.32 
!5 <'52. 7115. 18. 994, 7.92 5.:.!4 6.31 166, 1.32 

to ;80. 
I "" • 

21. 1253. 8.1111 6.12 7,39 197, 1.32 
'1 320, 1116. 25. 1406. 9,63 6.06 8.76 222, 1.3" 
e 120. 1124. 30. 1422. 10,38 7,76 9,52 236, 1.34 
\I 324. 1129. 34. 1437. I I ,00 8.73 10,28 2". 1.34 

10 J24. I 132, 38, 1448, 11,61 9./0 10.97 295, 1.32 

II :J28. /135. 42. 1464, 12.16 10.b3 11,68 322. 1.33 
12 ·~2B. 1137, 46. 1469. 12.70 I 1.43 12,35 346, 1.33 
13 J2B. 1,39. 51. 1479. 13,32 12.e9 13,00 377. '.34 
14 J28, ,,40. 56. 1488. 13.73 13,07 13,50 397. 1.34 
15 ,\28. 1,46. 60. 1502. 14.27 13.75 14, I" 423. 1.34 

16 .128. I 1<16. 64. 1509 • 1<1.68 1<I.J9 14.74 448. 1.3<1 
17 328. 1 148. 71. 1519. 15.16 15.01 15.45 473, 1.34 
18 328. I 148. 75. 1526. 15.50 15.J9 15.88 .98. 1.34 
19 328, 1149. 78, 1'530, 15.91 15.87 16.43 522. 1.34 
2n 328. , 157. 84. 1540. 16.26 16.J2 17.03 5<18, 1.34 

21 328, , I ~!:I. 117. 1550. 16.60 16.011 ,7.63 572. 1.34 
n ,;28. lI!i8. 90. 1556, 17.n7 17.03 18.17 592. 1.34 
<'3 328, 1160. 92. 1561. 17.28 17. J I IIh 73 6,4. I.H 
24 328. 1180. 93. 15113. 17 .69 17.01 19.33 6'7, 1.34 
25 ,128. 1186. 93. 1590. 11.96 17.1:17 19.85 666. 1.3<1 

26 J28, 11113. 93. 1596. 111.30 17.'i0 19,94 692. 1.34 
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Table 16 (Cont'd ,) 
IOOURI.Y snn" \/AIiIABLES AND PAIIA"ETERS fllIIT " 

TEST "0 11.4' ,eED TYpe • PUIlf:k QPlllAnON "ODi &ATC .. 

AUII EVAP. E\/AP,1'I4.10R CALCINeR eVAP iVAP.COND, EVAI'. EVAP. EVAP, CALCINiR ClLCINER 
TIME ~IQUID (;AT 1 01'1 CONIl. CDND. MA.lOR ION CONDo LIQUID VAPOR FUll o,,-us ... 'E OR AI. N. H+ FE OR AI. RU TiMP, TEM", TEMP, TE"P. 

HouRS 110LAR 0"/1.1 TEll MOLAl! MOUR oM/LnlA "'M/LITU DEIi,t Dlla,e DECi,e OIG.e 

I 3,81 26.4 .0, 0.86 0,1" -0, II 3, 88, 21, 121. 
2 6,22 28.1 aD, 2.09 O.OOll -0, 114, " I, 411, 2"8. 
:1 6,32 31.6 .0, 2,10 O,OOll .lj. " 5, 1 I I , 50, Itl, 
4 ",27 :S2,2 .0, 1,83 0,004 .(i. 115, " I. 4b, 118, 
5 ,.ea 32,0 .0, 1,51 0,01' -c, 115, I 10, 49, 130, 

6 5,42 34,6 • 0, I,n 0.004 -0, 114, I 10, 4\l, 1211 • 
1 6.02 36," .0, 1,11 0,017 -u, III. ,9, 21, II 3, 
I ',112 37,3 .0, 1,68 o,on -0, 100, 72 , 21, In. 
9 ',82 ;S5,6 .0, 1,66 0,020 _ti, ,:S, !l 7 , 21, 142, 

10 ',52 n,1 .0. 4,46 0,014 -0, 114. 106, 24, "'. 
II 6,52 ;S'.5 .0, 1,70 0,001 -u, "3, 106 , 21t, 15Z. 
I:! ",02 35,0 .0. 1.90 0,004 -0, II 3, 106, 2i!, 1,0. 
Il 6,27 30,2 -0, 2,01 0.004 -0. 114, 10'. 22, 160, 

'" 6.07 35,6 .0, 2,01 0.009 .D, 114, 104 , 22, 140, 
15 6. 10 34,3 aO, I,n 0,008 .0, 114, 10', 22, III', 

16 b,02 :st,5 wO. 1,45 0,001 .0, 114, lOll, 22, 128. 
17 6,31 26.1 wO, 1,118 0,0 " .i). 114, 105, 2i/, IZe, 
18 6,51 3101 wO, 1,63 0,003 .0, I 14, iO', 22, 122, I, 6,'4 33,5 .0, 1,11 0.049 wO, 114, 104 , lIc, 11 4 , 
20 6,64 3l, I .0, 1,81 0.016 -e, I 14. 104 , 22, 106, 

21 6,30 3:1. 6 .0, , ,6' 0,018 .:;. 11 4 , 104 , III, "0. 
22 6,3d 35.0 • 0, 1.64 0.019 -Lt • ,,4. 102, 21, 10', 
U 6,112 34,1 -0, 1.60 0.020 -e, 114. 103, 22, 103. 
24 6,14 34,7 .0, 1.60 0,001 .~, 114, " 0, iii!>, 133, 
2'5 6,14 3,,0 -D. 2, I!I 0,014 wQ, 114, 10 7• 2c. III, 

h 6, I. ",,0 wO, 2,01 0,028 .0, II iii, '7, 21, 100. 
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Table 16 (Cont1d.) 

HOURLY SYSTEM VARIABLES AND PAMA!IIElERS - PART A 

JEST NO R-46 FEED fYPE - PUREX OPERATION MODE BAttH 

RUN FEED WAfEI! CAlCINER EVAP. CALCINER CALCINER EVllP. SYSfEM EVAI'. 
TIME ADOHIVE CONO. FURNACE COO/~. tONO. OFF-GAS OE"'SHY 

HOURS LIlERS LIfeRS LITERS LITERS (HUNDRED-tHOUSANDS OF IHUSI CU.FT GM/CC 

1 49. I. O. 25. l.lli 0.21 0.9S ~9. 1.3~ 

2 89. 3. 9. 51. 3.116 0.62 2.31 85. 1.3" 
3 128. 70. 12. '116. 5.'9 0.18 2 ... e '27. I. ~ .. 
II 166. 2 .. 0. 22. '69. 6.63 I. I b 3.1 [J IF '1. 1.33 
5 197. 1139. 33. b II. B.33 1.51 3.69 2nll. 1.29 

6 231. 629. "0. d4S. 9.90 1.89 II.B 2"'. •• ~o 
7 2111. 123. ..... 989. ".Ob 2.25 ~.81 281. 1.311 
8 289. 856. 60. 1151. 12.113 2."? S.40 31'l. 1.29 .. 9 295. 996. 10. 1316. 13.52 2.49 6.29 319. I. ~2 

10 305. 1052. 11. 1312. 1".34 2.76 6.89 42"i. I. ~6 

11 311. 1043. 81. 13911. 1".9b 3.10 8.11 "Rr.. 1.3 .. 
12 320. 1050. 'Ill. 11122. 15.11 J.92 9.11 53:? 1.3" 
13 32b. ItJ58. 102. 1 .... 5. 16.32 II. III 10."2 sec,. I. ~" 
III 'H. 10111. 110. I .. SI. Ib.81 ... 28 11.19 MO. 1.3" 
15 :U5. 1103. 111. 152 .. ; I r."2 "."2 12.011 691. 1.3" 

16 H5. 11 .. 1. 1211. 1515. 18.10 1$."2 12.16 1 .. 2. I. ~2 
11 Bo;. "" . 121. 1611l. 18.S!! 5.28 1 ..... 1 795. 1012 
18 335. 118 ... 128. IbIB. 19.ub 5.S~ 1 ... 911 8~!l. I •. 110 
19 335. 1190. 128. 1626. 19.1;1 5.92 15.3? B85. I.j" 
20 535. 1191. 128. 1632. 19.M 6.26 IS.flO ?i,l. 1.31; 

21 335. 1203. 128. 16 .. 6. 2n. :SS b.65 16.2" 919. 1.13 
22 335. 12"10. 128. 1689. 2r..76 6.92 16.69 10j'j. l.iI 
23 33C,. 1288. 128. 11.~6. 21.21; r. ~6 11.3'" 10?h. I. ~o 
211 1135. 1302. 128. 1131. 21.65 1.7; 17 .86 I 13'1. I. SO 

.. 
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Table 16 (Cont'd.) 
HOURLY SYSTEM VARIABLES A,..O PARAMETERS PAMT 1\ 

lEST NO 11.-106 FEED TYPE ,- PIlItEX OPERUION MODE !.lAtCH 

RUN EVAP. EVAP.MAJOII. CALCINER EVAP E\lAP.CO,..O. fVAP. (VAl'. EVAI'. ClllCINER CAlCINER 
TIME LIQUID CATlO,. CONDo CONO. MAJOR 10111 COIIIO. LIQUID VAPOR FHD Off-GAS 

H. FE OR AL H. H+ FE OR Al IHI TEMP. TE"p. TEMP. TEMP. 

HOURS MOLAR GM/LITER "OUR "OLAR GM/LITER GM/LI TU OIou.!; DI:G.C DEG.C OEG.C 

I 6.18 33.S -0. 1.6" 0.001 -0. II". IIC. 25. I III. 
Z 6.28 33.S -0. 1.81 0.r.02 -0. 115. II i. 28. 135. 
3 '.20 21.8 -0. 1.58 0.OC5 -0. I I ~. 112. 12. 130. 
I! 6.20 31.0 -D. 1.58 o.o~., -0. I I". I II. 68. 1110. 
5 &.20 31.1 -0. 1.61 0.U07 -0. II,). 112. 69. 133. 

6 6.16 31103 -0. 1.13 D.~r.2 -0. II ... I II. 66. 135. ., 5.96 31.1 -0. 1.6" O.l'n2 -0. "4. 112 • ..... no • 
6 5.96 ~"." -0. 1.17 O.GOI -0. I 14. 112. 56. 136. • 9 6.16 35.3 -0. 3.10 C.CC4 -0. 114. 112. "2. 1.,8. 

10 6.16 3".6 -0. 1.52 O.CLI -0. II 3. ,!l3. 2". I"a. 

II 6.26 ~5.0 -0. 1.66 C.U[11 -c. 114. 108. 21. 146. 
IZ 6.28 35.0 -0. 1.19 O.Or:l -u. 114. 1:l8. 25. I"" • 
13 6.16 35.2 -0. 1.66 O.CLi2 -c. "". 1:)1. 2 ... 129. 
I" 6."0 35.6 -0. 1.118 0.(;[:1 -0. .. ". In9 • 26. 135. 
15 6.28 35.9 -0. 1.28 O.UN -0. 1111. I ID. 28. 122. 

16 6.110 35.5 -0. 1 • .,5 O.nel -c. III .. 110. 30. 12<1. 
11 6."9 13.2 -0. 1.52 C.(JOI -[j. II ... 109. 28. 1m. 
18 6.61< 38." -0. 2.16 C.r03 -0. 114. II R. 2". 111. 
19 6.51 3;.1 -0. ...33 O.f:l:~ -G. II.,. H'2. H. 116. 
20 6.39 3;.9 -:-0. 1.97 0.0[:2 -IJ~ II ~. 110. 22. 1 1'3. 

21 '.36 ~5.3 -0. 1.52 D.DGI -C!. 116. II n. n. II 3. 
22 6.18 31.8 -0. 1.20 c.nci -D. 114. III. 34. I !ll. 
23 6.23 36.8 -0. 2.13 D.r::U2 -11. I 14. 109. .11<. 9':>. 

2" 6.18 35.5 -0. 2.24 O.1)8~ -0. I 14. 1[;'). 23. 80. 

• 
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Table 16 (Cont'd.) 
HOURLY SYSTEM VARlo\lIl.U A,.D PARAMETERS • PART A 

TEST 110 R-,7 fliED TYPE TS,.U OPERATION MOOE CONtiNUOUS 

RUN rEED wUIiA CALCINER EVA', CALCINER CAI.CINER iVA', SYSTEM EVAP, 
UME ADDITIVE cOND, rURNACE COND, CONDo Orr.GAS DeNSITY 

IIOURS LnEIlS lnEIlS LITEAS LITERS !HUNDRID-THOUSANDS 0' ilTUSI cu rT G"'/CC 

I 69. 144. -0, 131. 1,30 0,;'6 5 .... n, 1.36 
2 144, 40r. -0, 463, 2,O!! 0.'6 12,16 .7. 1.36 
3 153. 632, -0, 106, 2.73 0.711 11.43 'I'. 1.41 .. 168, 1129. -0, 921, 3.41 1,47 23.02 131, 1.39 , <l01, 999, -0, 11:52 , 4,'8 2,74 28.23 163. 1.38 

6 291. 1110. -0. 1381, 6,35 4,u8 33.59 196. 1.34 
7 339. 1366, -0. 1633. 7.99 4,114 39.17 231. 1.38 
II 375. 1,37. -0. 11140, . 9,n2 5.;1 43,60 263, 1.37 

~ 
9 375, 1134. -0. 2037. 9,70 5.118 47.64 301. 1.38 

10 390, 1790. -D. 2109, 10,38 6,19 47,64 334. 1.38 

II .196. 1811. ·0. 2142. 10,86 6.4' 41,64 369. 1.46 
12 417. le43. ·0. 2194. 11,47 6,tl8 48,14 410, 1.3J 
13 429, 1843. -0. 2207, 12,09 6.08 48.38 464. 1.36 
14 ·29, 1870 • -0. 22n, 12.57 7,13 48.38 508. 1.22 

" ·29, le96. -0, UU. 13,05 7,36 48,59 526, 1.20 

16 429. 1927. -0, 2290, 13,52 7," 48.59 561. 1.19 
17 429, 1953. -G. Ul6, 13.93 7,e9 48.59 '91, 1.16 
Ie 429, 1953, -0, 2316, 14,J4 7,03 48,59 62., 1.18 
19 429, 1980. -0. 23.3, 14,75 8, ~2 48,82 653. 1.29 
2n 429, 1980. ·0, 2343, 15,09 8,011 48.82 688. 1,17 

21 429. 2006, -0, 2369, 15,50 8,15 48,82 729, 1,20 
22 429, 2033, -0, 2370. 15,64 8.ill 48.82 7'1, 1.21 
23 429. 2959, -0, 2422, 16.0li 8.28 48.82 783, , .21 

• 
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Table 16 (Contld.) 
IIOURLY SYSTEM VA"IAIILES AND PARAMETERS PART tj 

TUT NO R.47 feE II TYPE T8P.a5 OPERATION MODE CONTINUOUS 

RUN EVAP, EVAP,I'I4,",OR CALCINER EVAP EVAP,COND, EVAP, EVAP, EVAP, CAL~INER CALCINER 
TillE LIQUID CATiON CONU, CONO, MA,",OR ION CONO, LIQUID VAPOR F'EEU or,.us 

~+ FE OR AL H+ H+ FE OR AL RU T MP, TEMP, TE041' , TiM', 

HOURS MOLAR GM/L ITER MOLAR MOLAR GM/L ITER IiM/LITER EG,C 0 G,e DEli,e DEG,C 

I ",44 67,' .0, 0,71 2,96~ .0, 12, OJ, 65, OJIOJ, 
:I ~, 8", .0, 0,41 0,440 • 0, II, II • 611, 204, 
3 n, 80,9 .0, 0,43 0,0" .lJ. 16, 12. 62, 217, 
4 e,25 67,4 .0, 0,84 0,0 " eu, 12, 12, '4, 319, , ',70 53,9 .0, 1,41 0,0' r .0, IJ, IJ, '2, 130, 

6 0,94 64,7 .0, 1,47 0,006 -0, 12, 12, 5~. 150, 
7 (1,30 67,4 .0, 0,85 0,006 -c, 13, 14, 'tI, 116, 
II ~,28 69,2 .0, 0,75 0,004 _0, 14, 14, 6' , I", 
9 ',26 67,4 .u, • ,0 I 0,004 .Ij, 14, 14 , 6U, 128, 

'0 ',76 103,0 .0, 2,84 0,042 .0, I', 06 , 63, 112, 

•• ',92 53,' .0, ',:52 0,012 -a, 18, 07, 7ti, IU, 
':1 2,79 57,' .0, 1,70 0,006 eO, 0', 02• 62, 97, 
13 3,24 30,6 .0, 0,61 O,Dor -0, 13, 10, 'u, In, 
'4 4,34 2.,4 .0, 0,77 0,00' -0, 05, OJ, 6lt, 113, ., 4,78 .,,3 .0, 0,'8 0,001 ·c, 07, 05 , ,~, 113, 

16 4,20 8,5 .0, 0,'4 0,003 -0, 06, 04 , ,C>, 112, 
17 5,85 7, I .0, 0,86 0,003 -u. 05, DO, ,4, 1'0, 
'11 9,68 12,6 .0, 2,96 0,020 -(it 07, 06, '6, 114, 
'9 ',20 8,5 .0, 1,78 0,028 -(i. 16, 17, ,4, 140, 
2n 6,68 7,7 .0, 1,'9 0,0" .~. 0', 9', ,~, 146, 

2. 7,02 7,7 .0, 1,72 0,008 -u, 108, '07, '3, IU, 
2:i! 6,80 7,2 eO, 1,'8 0,01 I -11, 110, 9J, ,4, 130, 
23 6,30 8,4 .0, 1,44 0,004 .". 107, 107, '3, 126, 

• 
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TobIe 16 (Cont1d.) 
HOURLY SYSTeM VARlA81.ES AND PARAMETeRS PAAT 

TEST "'0 R-48 FEED TYPE T8P-25 OPERA! ION MODe CDNT!NuOUS 

RUN .eeo wAft:!! CALCINE" 'EVAP, CALCINER CALCINEA ev.p, sySTEM EVAP. 
TIME ADDITIVE CONDo FURNACE CO"O. CONDo Off-GAS OI:NSITY 

HouRS I.ITERS Lln!!S I.ITI:"S LITERS IHVNOREO-THOUtiANDS or nuS) tV FT GM/CC 

I I I I • o. -0. 57. 1.57 0.~7 1.17 56. 1.44 , 144. 57. -D. 125. :$.28 2.~3 1.58 100. 1.32 
:5 171 • I 14. -0. 210. 4.92 3." 3.4n 161. 1.29 .. 219. 250. -0. 395. 6.63 <1.49 5.31 22' • 1.40 
5 261. 424. -D. 612. 7,85 5.25 10,16 283. I.J3 

6 2800!. 594. -a. a04. 8,74 5./6 12.91 340. 1.36 
7 297, 621. -0, 848. 9.90 6.30 13,41 403. 1.36 
8 333. 676. -D. 94J, 10,52 6,Cl9 13,89 455, I.J6 

• 9 333, 676, -0. 944. 11.34 ?e4 13.89 509. 1.30 
I D ,33J. 704. -a. 971. 11,95 7.>0 13,89 56'. 1.38 

II :151. 704. -0. 991. 12.64 7.~2 13.89 626. 1.40 

I' J60. 704. -D. 100 I • 13. I II 8,17 14,13 617, I,J9 
13 378. 757. -0. 1073. 13,66 B.~5 15.63 722, 1.34 
14 384, 818. -D. 1140. 14.07 8.63 16,54 110. 1.45 
15 J90, 849. -D. I 17B. 14 .68 B.lII 16.54 829. 1.J9 

16 390. a49. -0. 1179. 14.96 8.118 16.54 862, 1.39 
17 396. 882. -0. 1220. 15.37 9.15 16.54 895. 1.38 
18 402. 882. -0. 1227. 15.78 9.~5 16,54 932. 1.42 
19 402. 882. -0. 1229, 16.32 9.56 16,54 966. 1.38 
20 4 I I. 8112. -0. 12;)9. 16.73 9.75 16,54 998, 1.42 

21 420. 908. -0. 1275. 17,07 10.1l4 1/),54 1032. 1.34 
22 420. 90~. -0. 1277 , 11,4B 10.23 16,JI 1064, 1.34 
23 "26. 9J9. -0. 1314, 17 .83 10. 4 4 15,'S 1097. 1.32 
24 435, 965. -D. 1350. 18.17 10.63 16,01 f124. 1.34 
25 435. '026. -0. 1411 • 18.51 10.81 16,45 1155. 1.34 

26 444, 1015. -0. 1470, 18.99 10.\18 16,88 I I !l9. I.J4 
27 444. 112A. ·0. 1523. 19,33 I I .20 17,71 1231, I.J4 
28 454, 118!i. -0. 1591, 19,81 I I.J? 18, II 1260, 1.34 
29 454, 121 T. -0. 1618. 20.15 I I .51 18,29 1305, 1.34 
30 462. 1268. -0. 168J. 20,49 11.1>3 18,72 1341. 1.34 

31 468, 12'H. -0. 1716, 20,U I 1.69 18.01 1376. 1.35 
J, 468, 1294. ·0. 1718, ill,n I I. cO 17.61 1407. I.J4 
33 468. 1294. -0. 1'1 II. 21.65 II.bb 17,61 1441. 1.34 
34 468. 1294. -0. 1119, ill.99 12.02 17,<11 1476. 1.34 
35 "68, IJ21. -D. 1746. n.n 12.15 1/),71 1511. 1.34 

36 468. 1321. -0. 1746, <12.1>6 12.22 15,99 1546. I.J4 
~7 ·68, 1321. -0. 1746. l2.95 12.28 15.28 1581. 1.34 
38 46!1. 1321. -0. 1747. 23,29 12.J5 14.79 1615. 1.34 

, 
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Table 16 (Cont'd.) 
"OURLY SYSTEM URIABLES UD PARAMElERS PART .. 

nST NO 11_48 reeD TYPE T8P·25 DPEIIATION MODE COIH INUOUS 

RUN EVAP, EVAP,"A,jOR CALCINER EVAP E\lAP.COND. EVAI', EVAI', EVAP. CALelNER CALCIHER 
TPIE LIQUID CATIM COND, CONO, "",jOR ION COND, LIQuiD VAPOR F'ee .. Or,-GAS ... F'E OR AL. H. ,,+ FE OR AI. RU TEMP, Tel'll', TEMP, TE"P, 

"ouRS "OI.AR GM/L ITeM MOLAR MOI."!! GM/\.ITEA lil'l/LITER DEG,e DeG,C DeG,C DEG,e 

t 3,02 42,2 ~,O. 1,58 0.010 .0, 115, II '. 5~, 4150, , A,50 :ZZ,. 7,72 1,~2 0,010 -0, I 12, liZ, etc .. 14~, 

3 1,68 63.8 8,19 ;S,IO 0,010 -0, 112, 112, 3a. ,,4, 
4 1,96 46,8 8,09 1,52 0,010 -0, I ,,,, I 16, 4,), 146, 
5 1,04 54,8 5.09 I,U 0,010 • 0, I 12, I iii, .4! . 129, 

6 J,.~ 44,9 7.52 2,05 0,010 -9, 112. 112. 42, 128. 
"I 2,29 '3.9 5.76 1,90 0,010 -0, 109. 109, 'i!. IU, 
II 3,45 36,9 7.'9 1,80 0,010 -a. 109. 109 , 6J, 116, 
9 _.84 46.2 9.02 5,19 0,010 -0, II O. I 10, 61, Ill', 

e, 

10 ",40 50,4 "1,94 4,38 0,010 -0, I 14, I 14 , 63, 119. 

II 3,94 51,3 9."12 4.'0 0,010 .0, 114, I 14 , 62, II '. 11' li.91 56,3 ~,9!1 0.~2 0,010 .0, I 12, I Ii!, 6.1, 121, 
13 ",84 72,0 9,39 1,76 0,010 -0, I 13, I 13, 62, 1[3, 
14 ',07 63,11 9," 1,9. 0,010 -0, I 18, I I II, 6~. II 3, 
I, , ,97 62,0 6,90 I.U 0,010 .0, 10J, 10.s. 50. 106 , 

16 3,02 56,6 "I,~;S 1.62 0,010 ·0, II I , III. 5c, 112, 
1"1 3,72 61,1 8,98 J,28 0,010 -0, I' "', l.s, 5b, " 0, 
18 3.18 53,0 "1,8' 1,66 0,010 -a, 118, 18, 6J, 102, 
19 •• 40 51,2 7,U 3,62 0,010 -0, 113. I I , ,b, 109, 
2n 2,91 49,4 ~,82 1,34 0,010 -0, 118, II. '''', II a, 
21 3,30 4,.2 8,35 3,30 0,010 -u, 112, I I , 54, " a. 
2::1 ",42 41.4 8,41 2,12 0,010 -I). 114, 14 , 5!>, 114. 
23 c,IO 50,3 7,20 1,10 0,010 _IJ. 114, 14 , 55, 107 , 
24 1,7'" 53,9 8,21 0,92 0,010 .0, 110, 10, 6.), II I. 
25 I • .s~ 52.& 5.50 0,69 0,010 _0, III, I I , 6 4 , 107, 

li'6 , ,28 54,8 ',50 0,81 0,010 -u. 108, 08, 64 , 108, 
27 1,3U 51,3 '.'~ 0,70 0,010 -D, 107, 07, 63. 10 4 , 
28 1,42 '3,9 5,90 0,72 0,010 -0, 106, 06 , 6l>, .0, 
29 ',54 51,1 7,95 0,80 0,010 ·0. 106. 10~. 64, .0. 
3n 1,10 52,1 6,8~ 0,87 o,oln -0, 101, 10 1• 64 , .0, 

JI 2,22 48,2 7,65 0,93 0,010 _0, 107, 10 4 , 6.1, .0, 
3:» <.6. 49,0 6.911 1,02 0,010 .q, 108, lOll, 6', .0, 
3:! ",12 42,9 7,69 1,28 0,010 .0, 110, I 10, 64. .0, 
H 3,3b 44,1 7.79 1.34 0,010 -0, I I I, I I I , 6>. .0, 
3,!! 3,76 42,3 9,40 1,60 0.010 -u. 112, 112. 6J. ."0, 

36 4, I 0 40,5 9,18 1,68 0.010 -G. I I I , III, 6J, .0, 
37 4,23 40,8 ?60 1,40 D,OIO -0, I 10, I I D. 64 , .0, 
3e 4,60 40.6 8,15 1,24 O,DIO .0, 114, I 14 , 63, .0, 

• 
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Table 16 (Cont'd.) 
HOURLY synE" VAllIAIiLf:S AtiD PAIIA .. ElERS 'ART " 

TEST NO 11_49 FEE II TYPE T8'-25 OP~RUIUN "ODE ,- CONfiNUOlJ1I 

RuN !'EEIl wUIiI! CAL.CINER EYAP. CALCI,.ER CAL.CINEiI! iVA', sySTEM EVA', 
TIME &DD I TlVE COI'4D' t'uRNAce CONDo enD. O"'.SAS DeNSny 

HOURS ~IT.AS L.I'PERS L.lTE!!S LITERS (HUNDRED-THOUSANDS 0' nusl eu n s""ce 
I 76. O. -0. ;J8, ',84 0,\18 0,48 0, 1.36 
2 II D. o. -a, n, 3,41 2, II 0,96 u, I.n 
3 138, o. -a, to9, 4,99 3.18 0,96 60. I.n 
4 r73, ", -a. I a:s, 6,76 4,;J9 5.70 '!l. I.S4 
'5 207, 257, -0. ;J89. 8,47 5.4to 9,57 In, 1,.31 

6 249, 341. -0, 515. 9,U 6.32 13,30 167, 1.31 
7 284, 484. -a. 6V8, rO,65 7,00 17.02 182. 1.32 
II 304. ,,;S, -0. UG. 11,82 7.68 ."n IU. 1,32 

.. 9 325, 708. -0. 967, 12,64 8.27 22,98 221. 1.32 
10 346, 8'2. -a. I "H. 13,46 8.1.7 26.07 263. 1.32 

II 367, 965, -0. 1272, 14.27 9,it2 28.56 ;JO It 1.33 
12 381, 96'5. -0. 1218. 1'5.03 9,18 28.56 341. 1.43 
13 388, 992, -0, 1323. 15.71 10. 10 28.79 310. I. JII 
14 388. 1048. -0. 131.12, 16.39 10.38 30.n 425, 1,32 
I!J 394. ,,0 I. -a, 1443. 16.80 10,;6 31,34 462, 1.35 

16 394. II". -0. 150 I. 17,28 10,74 ;S2,U 5OJ. 1.35 
17 "08. 1215. -D. 157<1. 17.69 10.94 33,35 545, I.J4 
18 "08. ,12toe. -0. 16U, 18,03 I I ,07 l4,03 '516. 1.35 
19 415, 1298. -0. 1667. 18,58 11.27 34,91 62'5, 1.3' 
2n "22, 1351. -0, 1728, 19,06 11,46 35,58 6'9, 1.3' 

21 "29, 14Q8, -0. 1792, 19,'3 1,,72 36,69 66', 1.34 
22 "29, 1<1", -0. '848, 19.88 11.114 37,'8 707, 1.35 
23 443. 1518, -0. 1915, 20.22 11,119 38,47 ,,2, 1.34 
24 ·58, 1575. -0, 1987. 20,76 12,11 39.34 196, 1.3'5 
2'5 "64 , 1631. -0. 2050, a 1,17 12,lt4 40,18 e38, I.l" 

26 "64 , 1688, -0, 2107. 21,65 12.44 40,61 884, 1.34 
27 478, 1737, -0. 2170. 22.06 12,~6 4'1,18 924. 1.34 

'. 
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Table 16 (Contld.) 
"OURLY SYSTEM URlAlIl.fiS AND PIoRAMIHERS "ART IS 

TEST NO 11_49 neD TYPE TBP-as OPERU10N IIODE CONTINIIOUS 

RUN EVAP. EVAP.M".I0R tALelNER EVAP EVAP.eONO, ,EVAP, iVAP. EVAP, CAl-elNER CALCINER 
TIME I.IQUIO CUIO" tOND, eOlljO, '''.I0R ION CUND, LIQUID VaPOR fEEU Ofr-US ... 'E 011 &1. H • H. fE OR 'I. RU TiMP, TEMP, TEMP, TiM'. 

HOURS MOLlo" GM/LITER MOLAR MOLAR tlM'1. ITER (oM/LITE!! IlEG.e DEG.e Der.;,t DEi,e 

I 1,28 '6,6 0,84 1,04 0,010 -0, I US, .0, "J, 134, 
2 ",72 ", I J,34 1,74 0,010 -a, II Z, .0, 4" 160, 
3 ',43 36,9 6,81 3,02 0,010 -0. 118, .0. 4b. 161, .. 3,71 44, I 7,20 2.24 0,042 -a. 120, _0 • 4;, lSI, , 2,'9 43,6 6,41 1,14 0,010 .. e, 1,2, • 0, 4i! • 111. 

6 1,88 46,8 6,00 0,82 0,010 -u. I I I , • 0. 41, 14:S • 
7 1,72 46,8 ',69 0,94 0,010 -0, I IZ, .0, 4u. 121, 
e r,64 4',5 '5,70 0.86 0,010 -0, 109, .0, 4u. 125, 
9 1," 47,1 5,71 0,94 0,010 -0, I 10. .. 0, 3Y, 121, 

In I,Z6 49,4 5,42 0,88 0,010 -0, I 10, .. 0. 39, 120, 

I I ',29 '0,3 4.11 0,80 0,010 -0, I 10, .0. 'Iii, IU, 
12 2,85 'Ie, I 6,'8 1,30 0,010 -0, I I I , .0. 4 I , 134 , 
13 3,30 '0,3 8,'7 4,16 0,010 -c, 121, .0, " , 124, 
14 2,IJ 41,4 6,98 1,36 0,010 -G, II O. • 0. 3" • 122, 

" 1,85 '2. I t,80 1,40 0.012 .~. III, .0, 4u, 127, 

16 1,30 ',,' 6,!l0 1,00 0,010 -e. 110, 26, 110, 118, 
17 1,36 ",9 11,00 0,90 0,010 -\jt I 10. 21t, 4v, 112. 
18 I, " '4,4 7.22 0,8' O.Olu -il, 120, 26, 4u. 116, 
It 1,20 ",3 6,60 0.8' 0,010 -v, I 10, 26, 41.: , 113, 
20 1,20 '.,. 8,60 0.11:5 0,010 -c. I 10, 26, 41.1, 114, 

21 1,40 'ltD 7,3' 0,98 0,010 -c, II 0, 26, 411 , 116, 
22 1,00 '6,6 6,6' 0,'6 0,010 -l), II O. 2', "c, ,,3, 
23 1,20 '9,3 8,30 0,86 0,010 -0. I 10, 26, 411, , ,4. 
24 li,94 56,6 3,80 0.16 0,010 .. (', I 10, 211, 'il, 107, 
2, IJ.78 '8,. J,9D ~.'9 0,010 -~. I 10, 26, ''', 108, 

26 iI,7(1 ",, 4,20 0,49 0,010 -c, 110. 21t, 3., II Q. 
21 ~ ,86 '4,8 4.60 0.52 0,010 -.:;. 10~, 26, 3Y, 113, 
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Table 16 (Cont'd.) 
HOURLY SYSTEM UIiIABLU AND PUA"EfEIiS PAlIT· A 

TUT 110 ReID 'iEf) T·YPI! • TBII·a, OPIiiRU ION HODI COIITIIIUOUS 

RUN FEED "nell CALCINER EVAP, CALCINEII CALCINER IVAP. snTEM IiUP, 
TlMi AOlllflYI CONDo FURNACE CONDo CONO. o".aAs DENSITY 

"OURS LITERS LlYliR, LlfillS LITERS (HUNORID-THOUSANDS 0' tTUI' CU ,T ""ICC 

I 411t 0. -0. 21. o,e, 0.29 0.06 tl, I.:sa 
I 6'. '3. -0. U. 1,98 1.:53 0,12 '7. 1.36 
3 ,6, 83. -0. 104, I." 2.60 O.IS 81. 1.31' 
4 T26. 83. -0. IH. 4.92 3.'1 0.11 1'10, I.S4 , 153, 167; -0, 2 .. 7. 6, " 4,42 0.87 139. I.n 
6 ,,4. 280. -0. 377. 7,24 5.01 1.66 170. 1.31 
7 195. 36'. -0. 486. 7.12 5.62 2.n .." 1.314 
8 222, 4'0. -0. "'. 8.61 6.04 2,n 12., 1.36 

;, , 222, 4'0. . -0 t "', ,.a, 6.JI a,23 24', I.J" 
10 231. "'0. -0. 608, 9,91 6,n 2.n 2,4. 1.34 

It 234. 477. -0. 639. 10.4' 6.419 2,n 1111. 1.314 
III 2d. 477. -0. 649. I 1.00 7.13 a,n nSf 1.30 
13 2,S, ,U. -0, 138. 11.'" 7,4" 3. " "". 1.30 
'4 :270. 674, -0. 818. II, t!l 8.;'6 3.76 3aJ. 1.34 
I, 2e', 151. -D. 912. 12.43 8.62 3,19 407. 1,34 

16 :i!9 f • 788. -0. 984. 12.71 8.79 3,89 431. 1.39 
17 291. elO. -0. 1017. 13,18 8.U 3,89 460. 1.36 
Ie 291. elD. -a. 1018. 13.66 9.10 3.19 4e •• 1.36 
19 291 , 836. -!J. fOU, 14,al 9.23 3,19 II!S. 1.36 
2n 291, 863. -a. 1072. 14." 9.J5 3,19 142. I. ;sa 

21 J06. "9. -D. II 14. ".03 9,48 3,89 170. 1.38 
22 312. 9U. -a. 'In. 11.44 9.60 ;J •• 9 '9'1. 1.36 
23 321, 924. -0, 1171. 11.7' 9.oe ;J.89 611. 1.34 
24 327, 94". -0. 1194. 16.32 9.80 J." 6", 1.34 
2, 333. 999, -0. '25~. 16.110 9.81 4,16 683. 1.34 

26 339. Ion. -a. 1286, 17.21 10.05 4,22 110. 1.31 
27 339. 1000. -0. 131'. 17.76 10.12 4.2& 73'7, 1.36 
U 339, 1090. -0. 1348. 11.24 10.31 4.n '64. 1,31 
29 n9. II ". -D. '31'. ".92 I D,56 4.41 ,.0. 1.1'7 
30 346. 1143. -D. '4oa, 19.40 10.70 ",4' liD. 1.31 

31 346. 1110. -0. ,.a9. 19.67 10,110 ",n 14;J. 1.36 
32 346, 1170. -D. 1429, 20.08 10,93 ".n ... &. .0. 
33 346. 1170. -D. 1429. ilO.4a 10.99 4.U 14', .0. 
34 346. 1170. -0. '429, 20,83 11.0' 4.n UI, .11. 
35 U6. 1170. -D. 1429, 21.17 I I. " 4.n U8, .0. 
36 346. 1170. -D. 14a •• al.a4 11.11 4.n 148. eO. 
3'1 3 .. 6. 1170. -a. 1429. 21.61 11.11 4.n . .... _0. 
U 346. 1170, -D. 14119. al,86 II. I I ...n . .... -D. 
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Table 16 (Cont'd.) 
MOI,IRI.Y Sy.,IM VAIIIAII.I' AIID I'AItA"ITIRS e IIAIIT .. 

TUT 110 lidO 'UD TY,. • T8,." 01'111' Tl ON MODI CONTiNUOUI 

IIUN IV'P. EUP.M'.lOA C'I.CIIIlill iVAI' IUP.CONO. IVA'. IVAII, EllAI'. CAI.CINiR CAI.I I 11111 
TIMI I.IOUIO C"TIO" CONDo COIID. "",",011 1011 COllD. I.IQUID VAPOR '&eD or'-.'I 

.. + rE OR A'" M+ M+ ,. Olt AI. Itll TI"", n"'. TI"p. TIM'. 

HOUItS MOUA GM/l.lllill MOLal MOLA" GM/I.ITIIt ,"M'!,ITEA OIG.C: DllitC OES.C DI'.e 
I 0,0;$ 66.0 1.2" 0,70 0,010 0.001 Ina, II D. 67, I .... 
2 1.10 "," 5.30 itO" 0,010 0,001 II 3. 109 , 67, 1, •• 
II ,,40 "0.9 e.69 3. " 0,010 0.001 112. I 10. 64, I .... .. 6.53 Utf 9, !II 4,54 0.010 a,GOI 113, 107, 1a, I,.. , lI,n 49,9 I ,!It 1.60 0,010 0.001 113. 109 , 77. 1111. 

6 2, " 49." 7,15 1.25 0,010 0,001 " O. ID6, 611, I'''. 
1 1,80 53.2 1,06 1,21 0.010 O,GOI II 0, 106, 611, 16'. • 2,46 ",3 7,42 1.46 0.010 0,001 III. 101, 67, "., " 9 4,02 44,1 8,'3 1,113 0,010 0,001 IDe. 106, 64, 14". 

10 '.00 41.6 9.03 2,53 0,010 0,001 109. 108, 611, I,., 

II 5,'11 3 •• 6 9,'0 3,20 0,010 0,001 112, 101, 611. 16'. 
12 '.06 32,2 9,78 2.21 0,010 0,001 101. 10", ". 170, 
III 3,05 "I," 7 ,20 1.30 D.OIO 0,001 112, 108, 6ii1. lID. 
h. 1.18 ",I 6.'0 0.10 0,010 0.001 112, 101. 65, II'. 
I, 1.12 57,5 4,'0 0.70 0,010 O.DOI 10'. 108 , 67. Itl, 

16 0,6' 66,' 4,30 0.'6 0.010 O,DOI 112. 108, 69. II'. 
I? 0,86 62,' 2,30 0.61 0,0111 0,001 10 •• 107, 67. 136. 
II a.7i 61.0 .0, 0.51 0,010 0,001 \I O. 107, 67. 13'. 

" 1.80 'e.' 8,00 1.24 0,010 0.001 " O. 109 , 6b. "I. 
20 2,61 46,7 6. " 0 •• 7 0,010 0.001 101. 106. 13, III, 

21 2,66 ' .. ,e 6,ea I.e .. 0,010 0.001 113, III, 6a, 117. 
22 2,6. '2.6 '.60 1.4. 0.010 0,001 " 0, 109, 6b, II". 
23 T,61 4'.2 -D. 1,08 0.010 0,001 lOt, 108, 6', 111. 
24 2, " 49,3 -0, 1.13 0.010 0.00' IDe. 108, 6". III. 
2' 11.02 '1.4 _0, 1,27 0,010 0,001 101. 108 , 6b, 117. 

26 O. 68,9 -0, o,n 0.010 0,001 10'. 108 , 6J, II'. 
27 0.14 64,3 _0, 0,31 0.010 0,001 109. 10 7• 63. ,,4, 
n 0, 70.' -0, 0,1' O,ola 0.001 1117 • 106, 62, 117. 
29 n, 4", 11,14 0.17 0.010 0.001 103, IU, 51. Itl, 
30 0,18 63,8 eO, 0.44 0.010 0,001 112. II O. 6!i. 130, 

31 1.11 '6,6 -0, 1.11 0,010 0,001 la9. 109, 64, 110. 
31 -0, "0, 10.00 eO. ·0. .. 0. -a. .0 • _u. II 0, 
:ss -a. -a. 12,40 -0. ·0. -a. • 0, .0. .. 0 • II' • 
~" "0, -0. 12,'0 -D. ea. -0, .. 0. eO, ·.0, 110, 
3, -0, ·0, 1'.70 -0, eD, -0. -0, .0, .0, 10', 

36 -0, -0, 11,20 _0, -a, .a, .0, .0, .0, 101. 
37 • 0, -0 • 10.10 -0, -0. -a. -D. .0. .. u. tI • 
U -0, -0. 1,62 -0. -a, -0, -0. • 0. .u. tl • 
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Table 16 (Cont'd.) 
HOUl~l V SVSTE'1 Vl\l\lARlES ~"'[) P/I~I\I'IE TERS I'IIHT II 

TEST NO R-~I FEEn TVPE TIIP-25 OPE~IHION MODf RATCt< 

RUN FEED WAlEl{ CALCINER filliP. CUC INER CAlC INER ~V'\I'. SYSTEM EVl\p. 
TI'1E ADDITIVE CONDo FWI'IIICE CONO. CONn. orF-GIlS OE'ISI ry 

HOURS LI fERS LI TERS 1I TERS LI fEKS (HUNDRED-THOUSANDS OF lIT US I CO fT GM/CC 

I 28. O. -0. 16. l.iO 2.A2 C.H' ~R • 1.32 
2 211. 26. -0. 31. 2.5,~ 5.22 1.5? 1'>," 1.,39 
3 SA. 303. -0. 2n. 3.6'1 7.17 2.',05 ')2. I • 3~ 
10 90. 329. -0. 3~8. 4.92 9.96 3.CI 120. I. 'lEI 
~ II O. 3A6. -0. 1118. 6.15 12.09 3.01 1114. I.H 

6 132. 1113. -0. 469. 1.')3 III. I 7 3. !I. 166. I.H 
1 1118. 4'i9. -0. 51". 1.1? 16.20 ~ ... ~ 'BP. ••. ~6 
6 1~2. 469. -0. ,53. 1I.loe 18.,H '\'.6:' 211. I. ~b 
9 160. ~22. -0. 600. R.es 20.48 '1.1A 2B. I. ~4 

10 168. '>79. -0. 667. 9."~ 22.67 ~.n 251.. I. ,'Ito 

II 174. 606. -0. 7n2. ??C 2'.:B ... jl 271. I. Sit 
12 114. 659. -0. 7"0. 1[1.,,; :?7. , .. 4.tH 300. I. 'Ih 
13 18n. 715. -0. 80'l. I C. 72 29.5" S. !)'I ~22. I. '8 
I .. 19D. 71<2. -0. B44. II. I 3 51.7t1 S.IN 3"", I. '\!I 
15 198. 786. -0. 900. II. (') 54.28 5.7'> 310. I. '14 

16 196. 646. -u. ?bn. 12.2's ~6. ~9 6. ~I 392. I. i" 
17 206. '/39. -G. 'HO. 12.64 38.72 6.1'<6 415. 1.34 
18 218. 1032. -0. 1171. I i. I>! 41.24 7.11 .. l .... I. i" 
19 218. less. -0. 1197. I j. '3 "3.45 1.26 "S7. 1.3/> 
20 21B. 107 ... -0. 1220. 1".01l 4S. H 7. '5'1 476. I • i~ 

21 226. 1096. -0. 1253. 14.MI 118. :15 r.5~ "9~. 1.36 
22 226. lIn. -0. 12111. 15.16 ';0. >1 1.66 51? 1.36 
23 236. 1135. -0. UOS. 15.50 ~2.';9 7.110 526. I. i6 
24 236. 11 .. 8. -0. 1321. IS.?8 54."4 7.kO 5 .. 8. I •. If 
25 236. 1161. -0. 1336. 16.39 55.?? 7. fir 5Ml. 1.37 

26 236. 1169. -n. U46. 16.&0 H.41 7.9~ SI'? I.n 
21 236. 117S. -D. 1355. 17.55 ')II. 71 7.99 612. I.Sf 
28 236. 1182. -11. 136~. 11.b? 6C.02 a.co, 6>5. 1.31 
29 24B. 1187. -0. 1384. I a.1I 'II .14 1$.1. 6'>1>. 1.38 
30 24B. 1192. -0. 1590. 'B.6~ 62.25 8.11 619. I. ~8 

31 2"1!. 1221. -G. 1391. 19.06 6 5. 42 tI.1I 1(2. I.'H 
32 256. 1221. -0. 1407. 19.1>1 61t.,)3 d.1I 1~ ~. I.H 
B 21'0. 1221. -0. 1422. 20.0!; 65.68 6.11 74 ~. I.H 
~4 210. 1221. -0. 1424. 20. so 66.91 1'.1'1 16';' 1.31 
3S 276. 1221. -0. 1432. 20.?0 08.11> A. I , 1Hi. I.H 

36 216. 1221. -0. 1434. 21.38 69.31 H.I' lHn. Id1 
H 276. 1221. -0. 14,~5. 21.65 70.60 ~~ I I 796. I.n 
38 266. 1221. -0. 1 .... 5. 22.06 71.~9 S.24 dl1. I. it. 
39 288. 1221. -0. 1 .... 6. 22. II 7 15.29 8.3A a41. 1.16 
40 296. 1221. -0. I"S~. 22.8" 7 ... ~2 t<. 4 5 Std. I. HI 

41 296. 1$00. -0. 1535. 23.2'1 15.15 B.48 865. 1.36 
"2 304. 1357. -D. lb02. 25. So 16.96 9.t'S ~O6. 1.34 
43 . '08. Ij57. -0 • Ib(}S. 210. II 78.24. 9. III '126. I. $6 
44 .'Oll. 1357. -c.;. 1609. 2~. 4~ 79.69 1.2'> 9"R. I. if! 

"5 3011. 1351. -L. 1609. 24. T7 AI.37 9.25 156. I. St' 

46 30A. 1357. -u. 16C? 25.1~ 82.?3 9.'1 970. I ... t 
.. 1 3011. 1351 • -0. 1609. 25.27 811.68 ?31 ?1l2. -D. 
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Table 16 (Cant'd.) 
HOURLY 5YSTE14 YARIAf.lLES /lOiD p/lRlI'lE fERS pAMT II 

Tt'ST NO R-51 FEED Type Hlp-25 OI'~RIITlON MODI" PoArCH 

RUN EVAI'. EIIAp.MAJOR CALC IiI.ER EYAp EIIlIp.CUlm. F.\II1P. £YAP. EVilI'. CALCI~ER C~lCIN"R 
TI ~E LIQUID CAJlON CONDo cOIm. MAJOR ION CONDo LIQUID IIApOR HED OFF-GAS 

Ii. FE OR AL Ii. Ii+ FE OR AL RU TEMIl. TEMP. Tel1p. H'M'-. 

HOURS MOLAR GM/LITER MOlU MOUR G"/ll fER GM/LlHR OEG.C D~r..C Dt:G.C DEG.C 

I 1.86 '-9.8 -f'}. 0.7'- 0.::120 0.001 II ~. 110. '-Il. nc. 
2 2.12 60.11 -0. 2.31 0.012 0.009 123. 119. .U. 2">3. 
3 1.52 5".8 -0. 1.08 0.U15 0.001 III!. 114. 5 ... HI). .. 1.21 62.1 -0. 1.56 P..;JIC J.004 122 • lIT. "2. I?,). 
5 1.40 60.3 -0. 2.,-0 C.OIO 0.001 II? 1[17. 46. 166. 

6 1.56 60.0 -0. 2.30 O. JlCi 0.001 IliI. 1':18. II ... 224. 
1 1.80 53.0 -0. 1.52 O.CIC 0.001 119. I I r.. "6. Z'l2. 
8 1.65 51.4 -0. 1.10 0.010 0.001 II Il. II :1. 65. 111. 
9 1.68 55.6 -0. 1.02 O. [II C 0.001 IIi!. 112. 5" • 150. 

10 1.11 54~7 -0. 0.90 0.010 0.001 II R. 112. 6 ... 15R. 

II 1.12 SI<.7 -0. 1.01 0.010 O.OCI II ? 112. ">6. 14G. 
12 1.72 57.4 -0. 1.34 r..OIO 0.001 12e. 115. 66. l"i'). 
13 1.68 60.6 -0. 1 ... 0 0.01£:: 0.001 12{'. "". 61>. 142. 
I" 1.60 60.6 -0. I.C2 r..OIC 0.001 II? 112. 'ill. lB. 
IS 1."2 51.1 -1'). 0.71 C.SI C 0.001 111. 112. S6. ,It. I • 

16 1.35 59.8 -0. 0.97 O.OIG 0.001 119. 115. 78. 176. 
17 1.20 ')3.9 -0. 0.60 O.CID 0.001 117. I II. 6J. I ~S. 
18 I. Ie 56.6 -0. 1l.91 0.01[; O.UUI III!. I II • SO. 120. 
19 1.20 59.3 -0. 0.66 C.Clll 0.001 1111. I If:. 10. 238. 
20 1.2 .. 60.2 -0. 0.67 O.wIG 0.001 1111. I 1<:. 63. 220. 

21 ' •. H 59.5 -0. 0.80 0.01 0 0.001 116. IIC. 71. 12/>. 
22 1.28 ')9.5 -0. 0.82 0.010 0.001 Ilil. 110. 68. 162. 
23 1.32 59.2 -0. 0.99 e.~lo 0.001 II tI. 110. 72. 121. 
2 .. I. "8 58.9 -0. 1.0" 0.010 0.001 117. I l:l. It. ~. ns. 
25 I.SII 57.9 -0. 0.81 0.010 0.001 II 1. 110. t.1. 11,1. 

26 I."S 60.8 -D. 0.8Z IJ.!'JI C J.OOI 119. III. It. I • I"~. 
27 1 • .,6 56.6 -no 1.02 O.tllD 0.001 II?. Ill). "I. 122. 
28 1.64 5".0 -0. 0.94 O.OIU :3.001 IZIl. III. liD. I ~1. 
29 1.68 S5.3 -D. 1.26 O.CIC 0.001 I 1'1. II!!. ~9. 121. 
'0 '" 10 56.0 -I'l. I. I .. 0.010 O.DDI I 1'1. 11'1. liu. 1I1l. 

31 1.18 5').7 -0. 1.20 (1.010 0.001 119. 10il. "0. 121. 
32 1.80 ~B.9 -0. 1.59 0.:::10 J.OOI II fl. IIlb. 40. 124. 
H I.AIl 55.7 -0. 1.26 o. ~"a 0 0.001 II? 11.!1. .. n .• II fl. 

3" 1.92 55.1 -0. I.B 0.[;':.1 0.001 11'1. 101. 100. I ..... 
35 1.96 S".6 -0. 1.30 £0.:;)10 0.001 I I". 103. 18. I?? 

$6 2.ao S3.9 -0. 1.31 0.01::1 O.Olil II? 10? 39. 14S. 
n 2.0" ........ -0. 1.19 O.UIO (loOUI II ~. 105. 39. 20~. 
't8 2.08 ;3.5 -0. 1.16 0.010 0.001 II II. 110. 3? 12!!. 
39 2.00 53.'1 -a. G.B8 O.OIJ 0.001 I III. 112. 3? I ?I. 
"0 1.98 53.5 -a. I • ') I 0.01r. O.OUI I II'. 112. ~O. 12". 

.. I 2.00 53.3 -0. 0.94 O.r:lu 0.001 III< • I 12 • 40. 130. 
"2 l.fl8 52.6 -t). U.95 C.OIC! !l.DOI -c. 112. 4;:). 20;). 
.. 3 2.GO 51.1 -D. 1."1 (l.OI': 0.001 II ". 40. I~". .... 2.0" 58." -0. 1.5(1 1'.'::10 0.001 -u. 107. 3" • J 52. 
45 2.06 S8." -0. 1.19 O.CIO U.OOI -/;. 111. 310 • 124. 

.. 6 2.12 58.3 -a. 1.19 0.010 ;).OCI -fJ .. 41 • ~2. I H). 

"1 -0. -r.. -0. -0. -0. -0. -n. ~ I • '2. 1111. 



-, 
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Table 16 (Cont'd.) , 
MOURLY SYSTEM VARIABLES AND PARAMETERS PARf, A 

TEST NO R-S2 FEED TYPE - 1'IP-25 OPERIIT)OIll MODE RAfCH 

RUN FeEO WAfER CAlC1NER EVAP. CHCINER (AlCINER £VII". 5VS TrM EVIIP. 
TIME ADDITIVE CONO. FURNACE CO:<jD. COI'lD. OFF-GAS OE~SnV 

HOURS lITERS LITEIlS LITERS II fEllS t HUNDRED- Jt!Ol'SIIIIIOS OF flfUSI CU FT r,M/CC 

I 38. I ... -0. 19. 1.57 0.63 0.10; "0. I. '2 
2 92. 62. -0. 41. "1.111 1.92 1.21 64. 1.40 
3 120. 153. -0. b2. .. ..... J.Bl 1.9j 92. 1.41 
4 146. 2!>1. -0. 18. 5.5~ 6.0" :>.116 116. 1.39 
5 118. 350. -0. III. 6.63 8.b2 2.911 142. 1."2 

6 192. 365. -0. 128. 1.~1 11.21 3.11 161. 1.40 
J 2no. 386. -0. 138. 80$3 11.66 3.30 Ib9. 1.3f1 
8 200. 101O. -0. 14O. 8.9~ 16.06 3.3b 169. I. i8 
9 200. "51. -0. 1 .. 1. 9.4,~ 18 ..... 3."9 191. I.n 

10 208. "SI. -0. 150. 9.S" 20.15 3.63 21b. I.,H 

1'1 216. 41'1. -0. IbO. 10.18 H.15 3.1(; 2"2. I.U 
12 224. "90. -0. 171. 10.65 211.23 3.82 264. 1.31 
13 228. 5011. -0. 116. 11.13 21.1>9 3.9~ 281. 1.31 
I," 234. S2b. -0. 186. 11.54 29.92 4.02 313. !'.H 
IS 234. 5 ..... -0. 189. 12.09 32.43 1a.1~ UT. I. ~6 

16 242. 561. -0. 19f1. 12.St: 311.b8 4.12 351\. 1.36 
11 2"8. 511. -0. 205. 12.91 H.84 4.29 31n. 1.31 
18 256. 592. -0. 218. 13.2~ H.84 ... 41 _06. 1.38 
19 264. 601. -0. 228. 13.13 1>0.89 4.55 421. 1.,31 
20 26 ... 622. -0. 230. 11t.21 42.98 ".6R 431. I.U 

21 212. 656. -0. 2liO. 14.h2 4S.D8 ".112 1>54. I. ~1 
22 212. 649. -0. 2112. 15.03 41.12 4.95 "'6. I.H 
23 282. 6113. -0. 255. 15.64 119.22 5.02 501. I.H 
211 290. 616. -0. 265. 16.GS SI.22 ~.08 522. I.,H 
25 298. 690. -0. u ... 16. 5,~ B.2B 5.15 545. 1.38 

26 302. 102. -0. 219. 17.01 SS.2S 5.21 SMI. I. ,18 
21 3Ul. 715. -0. 2A8. 11."2 51."2 S.21 5117. I. JS 
28 326. 128. -0. 305. 17.16 S9.55 S.21 60h. 1.38 
29 3311. 1111 • -0. 3'4. IB.31 61.69 s.lIe 6,~1. I.,H. 
30 3112. 153. -0. 323. 18.11 63.88 S.5.~ 65h. I.,il 

31 348. 16S. -0. 32S. 19.20 6o.D8 S.66 "112. I. ~7 
32 364. 717 • -c. 345. 19.60 68.34 ':>.66 709. I.U 
53 312. 189. -0. 3S4. 20.ms 10.611 5. 7~ 130. I.H 
31t 380. 800. -0. ~62. 20.56 12.96 S.B 1'i2. 1.37 
35 380. till. -0. ,~64. 21.ell 15 ..... 5.A6 lR8. I.H 

36 38A. 823. -c. 3H. 21.10, 11.811 6.(10 SOia I • ~i! 
37 388. 6311. -0. 375. 21.92 110.48 6.r.b 827. I.,n 
38 388. 8la6. -0. H6. 22.33 62.82 6.19 85~. 1.,~8 

39 396. 856. -0. 3B5. 22.f!1 A5.09 6.26 81i;l. 1.3/l 
110 1103. 861. -0. 365. 2~ •. ~6 111.34 6.53 9:':2. I. ,~II 

"I laiD. 676. -G. 31\5. :B.17 A9.63 6.:n 92R. 1.3A 
.. 2 418. A8B. -0. 385. 2".11' 91.80 b.45 954. 1.311 
.. 3 426 • 698. -G. 365. 2".'? 9i.91 6.52 98[,. 1.311 .... 4310 • 907. -[j. 385. 25.[1 96.19 6.59 lOr: i. I • ,~!l 
4S .... 0. 917. -0. 385. 25.54 98.47 6.66 10lO. 1.38 
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Table 16 (Contld.) 
HOURLY SYSTEM VARIA8LES A~O PARAMETERS - PART B 

fEST NO R-S2 FEED TYPE TIIP-25 OPE!!ATlON MODE BAlCH 

RUN EVAP. EVAP.'UlJOR CALCINER EVAP EVAP.CONO. EVAP. EVAI'. EVAP. CAlC INER CALCINE!! 
HME LIQUID CATION CDND. CONDo MAJOR ION CONDo 1I0UIO VIIPO'l FEEl) OfF-GAS 

H+ FE OR AL It+ It+ FE OR AL I(U TEMP. TEMP. TEMP. TEHP. 

HOURS MOLAR GM/lITER IIOLAR IIOlAR Gil/LITER GM/L ITER DEG.C O~G.C OEG.C CEG.t 

I 1.93 108.5 -0. 0.90 0.010 0.001 115. III • 35. 52!>. 
2 2.24 63.1 -0. 2.66 O.GIO 0.001 122. 111. ~2. 2~2. 

3 1.89 63.6 -0. Z.34 O.OID 0.001 12,l. 117. "6. lD:!. 

" 1.32 62.0 -0. 1 ... 9 O.OIC! 0.001 121. 115. 48. U!S. 
S 1.2" 65.1 -0, 1.83 D.OIC 0.001 121. 115. SO. 161. 

6 1.49 62.9 -0. 1.22 O.OIC 0.001 lIa. 112. 50. 14 ... 
7 1.80 51.5 -0. 2.56 O. f!l fl 0.001 II~. III. "6. 195. 
8 2.00 55.1 -0. 2.00 C.CIC 0.001 118. 112. "6. 122. 
9 2.16 56.6 -0. 1.211 O.OIC O.OUI I H!. In. "6. I , ... 

10 2.20 55.7 -0. 1.12 O. ell 0 0.001 119. 112. 115. 122. 

11 2.16 56.6 -0. 1.00 O.CI C 0.001 II R. 112. ..... IlO • 
12 2.12 56.3 -0. 0.96 O.CIO 0.001 IIR. 112. ..... IZO • 
13 2.10 '55.7 -0. 0.90 0.010 n.ool 1I1l. II? • ..... 122 • 
I .. 1.910 56.6 -D. 0.82 0.'110 0.001 IIR. 112. ..... 12u. 
15 1.92 51 .... -0. 1.00 C.OH! 0.001 118. 112. 45. 1I1l. 

16 1.94 5 ... 8 -D. 0.88 0.010 0.001 Illl. III. ~4. 123. 
11 1.17 51.0 -0. 0.88 0.010 (l.001 111l. I II. 4Z. 122. 
18 1.6" 58.0 -I]. 0.88 0.010 0.001 118. Ilfl. ,,2. IZ6. 
19 1.53 58.9 -0. 0.61 0.010 0.001 111. 110. "2. 129. 
20 1.46 56.6 -0. 0.18 0.010 0.001 111. 110. "2. Izn. 

21 1.108 58.2 -0. 0.82 D.GID 0.001 1111. II n. 41. 119. 
22 1.52 57.8 -0. 0.68 0.010 0.001 I Ill. " I • "I. IZO. 
23 1.61 51.5 -0. 0.80 O.OIC 0.001 118. I I I • "2. 117. 
2" 1.61 59.6 -0. 0.72 O.OIC O. DClI II 8. I I C. 4Z. 122. 
25 1.60 58.2 -Q. 0.72 0.010 0.001 I III. III. 42. 130. 

26 1.61 58 ... -0. 0.68 0.01[, 0.001 I IIi. I II. 113. 126. 
27 1.58 58 ... -0. 0.57 0.010 0.001 I I R. • n? 43. I 3 ... 
28 1.61 58.1 -0. 1.16 0.01l! 0.001 116. I!JR. "5. 120. 
29 1.58 58." -0. 0.11 0.010 0.001. Iitl. 110. 43. '20. 
30 1.64 58.0 -0. 0.16 O.CID 0.001 liB. III. 43. 120. 

31 1.68 !H.S -0. 0.13 O.CI 0 0.001 111. " O. "3. liB. 
U 1.69 56.2 -0. 0.66 0.010 0.001 111. I! I. "3. IZO. 
n 1.12 58.0 -0. 0.68 0.010 0.001 118. 110. ..... IU • 
311 1.16 58.0 -0. 0.69 0.010 0.001 1111. III. 117. 120. 
35 1.80 58." -0. 0.68 0.010 0.001 IIR. 110. 1111. 125. 

36 1.16 58.11 -0. 0.69 D.OIC 0.00. 111. I II. "3. 124. 
n 1.76 58.8 -0. 0.53 0.010 0.00. 111. lOR. 116. 122. 
38 1.111 51.9 -0. 0.15 0.0.0 0.001 lIT. III. "". 12 ... ... 
39 I. TO 5R.8 -0. 0.51 0.010 0.001 " 1. lOR. "2. 122. 
"0 1.61 61.0 -0. 0.6" D.OIC 0.001 11!l. 110. 42. 128. 

41 I ..... 6n.2 -0. 0.38 O.OIC 0.001 111. 108. "2. II fl. 
.. 2 1.30 60.2 -0. 0.52 C.OIO 0.001 111. 110. "2. 126. 
.,3 1.28 58 ... -0. 0.55 0.010 0.001 111. IIC. 42. IZ". 

" .. 1.32 59." -0. U.51 C.OIO 0.001 111. II O. "2. lB. 
"5 1.110 60.2 -0. 0.60 0.01(: 0.001 111. " 0. 42. 122. 
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Table 16 (Cont'd.) 
MOURLY SYSTEM UII'AilLES AND PAIlAMElEIiS PUT A 

TEST 100 Re5<1 reeD TYPE Tep-n 01'10 II AT ION 140010 COIOUNUOUS 

RUN FEED .. UIiR CALCINER EVAI', ClLCINEIl CAI.CINlill EVAP, SYSTEM EvlP, 
TIMe ADDITiVe CONDo FURNAce CONU. COND, O".GAS o~NSln 

HOURS 1.111::115 LI"""'S "I. I TIlliS LITERS (MUNDIIED-THOUblNDS or BTuSI ev FT G~/CC 

I 79. 23. -D. 52, 1.37 0,10 0.7<1 19, .0. 
I 108. O. -0, 67, 2.73 1,68 1,78 U. eO, 
3 142, 165. -0, 2U. 4,37 2,<;5 4,04 '9, .0. .. laO, 278. -0, 40<1, 6,01 4,16 8.30 81, .0. , '-49, 421, -0. '97, 7,92 !S,lt; 13, I" 101, .0. 

6 278, !l67. -D. 71!1, 9.22 6,11 15.51 IU, eO, 
7 307, 62?, -a. e60. 10.31 7.32 16.96 1"7. .0. 
8 325, 676. -a. 936, II.J4 1.1>7 17,93 167, .0, 
0 332. 706. -0. 976. 12,09 8,06 18,35 189, eO. 

10 332, 706. -D. 979, 12,10 8.38 18,n 211, eO. 

" 361. 789. -D. 1093, 13,18 8.73 18,95 232, .0, 
12 ]61, 815. -0, I 1l!2. 13,80 8,91 20.70 2'3, .0. 
13 370. e<l5. -0. II b4. 14.41 9.16 21,12 298, .0, 
14 ~12, 845. -0. -D. 14,68 9.42 21.n 311. .0, 
I, J?3. 84'. -0. 1173, 15,30 9.71 21.82 3U, eO. 

'6 313, 84', -0. 1174, 15,18 9,lt6 21,99 UI, eO. ,., 319, 901. -a. 1237. 16.26 10. 10 U,40 362, eO. 
'8 -S94. 90 I. -0, 1254. 16,7:5 10.29 22.61 3113. -0. 
19 $94, 901. -D. 1251. 17.21 10,.0 22,81 405, eO. 
20 ,594. 90 I. -0. 1259. 17,69 10,!:'<I u,el 401, eO. 

2, 400. 901. -0. 1268. 16.11 10,110 n.n 428, eO. 
2\! 400, 9U I. -D. 12b9. 18,65 10.72 23,23 450, .0. 
U 400, 901. -D. 1269, 19,06 10,110 U,23 472, .0. 
24 412, 984. -D. '364. 19,40 11.02 26,;)2 494. .0. 
25 421, 1014. -D. 1403, 19,94 11,14 26.51 5'5, .0. 
26 428, 1014. -0. 1410, 20.29 , 1,~6 26.51 531, eO. 
n 428. 1014. -D. 1410, 20.8:5 11. 4 9 26," ,,,, eO. 
211 428. I 0 I ". -0. 1410, 21,11 I I ,1>2 26,,. 5", eO. 
29 _0, 1082. -D. ,47e, 011,58 11.1>8 301,18 600. .0. 
3n -D. " '2. -D. 1508, ill.86 I 1,14 33,00 625, eO. 

31 _0, I , 12. -D. 1508, <12.40 11,74 3.5,00 669, eO. 
32 _0, -0. -D. 1508, 201,68 11.14 33,00 669. .0. 
33 _0, -u. -D. 1506. 013,02 11,74 n,on 700. wO, 
34 -D. -n, -D. "08. U.D9 I I ,7<1 n,oo 164. eO. 
3!! .0, -0. -0, 1508, 23,56 11,74 33.00 794 • eO. 

... 
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Table 16 (Cont'd.) 
HOUI'ILY SYSTEM YARUIII.j;S .ND PARAMEIERS PART If 

TEST NO R-54 HED TYPE up-as OPE".TIUN "ODE CONTINUOUS 

RUN EYAP, EVAP,~A"'OA CALCINER EYAP EVAP.CONO. EVAP. EVAP. EYAP, CALCINER CALCINeR 
TIME I..IQUID CAT ION CO,",O, COND, MA"OR ION I: u ,",0 , LIQUID VAPOR F'EEIl OF,-Us 

w. J"E OA AI. N. N· F'E OR AI. AU TiMP. TEMP, reMP. TEMP, 

"OURS "OLAR GM/L I TiR ,",OLAR MOLAR GM/LITER ""'LITER OEG.e OEG,C DE(;.C DEG.e 

I 2.95 42.9 6,07 1.62 0.002 U.OOI I II, 109, 37. 320, 
2 J.II 44.1 6.70 1.89 0.002 0.001 I I I. 21, 5". In. 
3 ?,69 46.' 6.99 1,57 0.002 0.001 112. o.s. 45. U'7, 
4 2.61 45.2 7.29 1,50 0,002 u.OOI III, 13, 4J, U2, , 3.17 44.6 e • .s7 2.06 0.002 0.001 I I I. I a. 4;, 166. 

6 3.94 43.2 8.10 2.'2 0.002 0.001 III. Ii, 4J, 168. 
7 3.10 48.2 9.20 2.22 0.005 0.001 112, II, 4J, 160. 
e 3.31 46.9 '." 1.73 0,002 0.001 112, 12, 44. 1611. 
9 4.56 40,9 6.37 2,06 0.003 0.001 112. 10, 43, 150. 

10 2.311 4e.2 ',06 1.45 0,003 0,001 112. Ii/ , 4J. 15O. 

II 2.611 '3,0 8,51 1,68 0,002 0.001 110. Oil. 44, 150, 
12 3,Ob 46.9 5,40 1,!l8 0,002 u,OOI III, 09 , 43. 151 , 
13 J.94 4'.0 7.80 1,64 0.003 O.OQI III. '0, 43. 142. 
14 4,40 4:S.7 7,21 1.96 0.002 !l,001 112, 10, 4,1. I, .. 
I, •• 97 41,6 5.84 2,00 0,002 0.001 112, I 10. 41, 153. 

16 2.78 47.7 7.20 1,70 0,004 C',OO I 114. 110. 4J, .51 , 
17 3,32 49,0 7.1 ;s 1.62 0.002 ~,OOI I I I. I I I, 41. "9. 
18 ".38 46.3 '7.86 2,18 0.002 0,001 112, 108. 311. 153, 
19 ".JII 43.1> 6.44 1,96 0.006 ('.00 I 114, II. 4,1, 148. 
2(1 ".89 41,8 7.31 2,14 0,002 C,OOI 113, 08 , 30, 15O. 

21 '.20 J9,9 7,49 2.12 0,003 !;,OOI 114, 13 , 4,1. 148. 
:12 ;.65 36,9 7.73 2.24 0,002 U.OOI 114, Ie, 4«, 148, 
2J ",3' 52.0 10.91 2,06 0,002 0.001 113, II. <II. 145, 
:14 3.11 49.1 11.61 2,25 0.003 u,OOI 112. II. 4". IU, 
2, 4,06 4'.6 11.90 2,47 0,002 V,DOI I 10. 08 , 41, 129 , 

26 4.4' 44.3 5.9' 2.19 0,002 U,OOI 113, all, 4:.!, 122. 
27 ".84 38.3 9.88 2,57 0,002 ~.OOI 113, all, 41, 13O, 
U J.30 42,0 , •• 41 1,40 0,002 1),001 113. OEl, 3y, If O. 
29 ,.55 48,9 11.60 0,60 0.002 u.DOI 112, 06, J~, 124 • 
3n 2.1!I 4'7,5 11,70 1.70 0.002 0,001 108, Oil. 3;. It9. 

31 • 1;. -D • wO. _0, -0, ·t~ , 104. ell. 'l<. 1,7, 
32 .. :. -0. _0. -D. -0, -lo. wO, _0, .u, .0, 
33 -[', -0. -0. -D. -a. -c. -D. -D. -0. -0. 
34 _t~ • -0, -u. -0, -0, -,). -0. .0. _li. .0, 3, • 1: • -D • .0. -0, -D. -li, • 0, -D • _(I. wO, 

.. 
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Table 16 -( Cont'd.) 
"OURLY SYSTEI4 V1RJAill..ES A~I) PARAMEH:RS PART A 

TEST 'iO R-55 'EED T'fPE TIIP-25 OPERATION IIODE CONTINUOUS 

RUN FEED WAT!::" CALCINEI'! EVAI', CALCINER CALCINEI'! EVAI'. SySTEM eVA', 
TIME ADD IT I VE CONDo rUHNAce COIIIO, CO~I). OFF-GAS Olil/Sln 

HOURS LltI,RS LI'E~S LiTERS LITERS (HU~OHED·THOU~ANDS Of' nusl CU FT G>·/CC 

1 61. O. -0, 31, 1.16 1.41 0.79 24. -0. 
2 104. 3~. -0. 68, 2.81 2,YO 6,38 58. -0. 
3 156. 263. -D. 2b3. 4.64 4.49 10.16 72, -D. 
4 199. 409. -D. 533. 6,oe 5,118 17.19 lOB. _0. 
5 c32. 615. -D. 773, 7,72 7,19 23.28 122. eO. 

6 <'78. aJ3. -0, 1038. 8.Y5 e.05 29,88 nle, -D. 
T 0191. 916. -D. 1135. 10.04 8.70 32.50 170. .0. 
B 305, 1088. -D. 1323. 10.6' 9.111 33.62 196, -0. 

~ 9 ,\12. 1~81'1. -D. 1332. 11.34 9.H5 33.83 220. .0. 
10 J12. 108l1. -6. 1333. 12.02 lO.J7 34,0 4 245, .0. 
II 320, 1114. -0. 1368. 12.50 11.04 34,48 270. .0. 
Il' ~20. 111 4 • -D. 1369, 13,O~ I I .1>2 34.92 295. -0. 
13 321. 1114. -0. IJ19. 13,59 12. I 0 35,35 319, -0. 
1<1 327. 1 I 14. -0. 1381. 14.07 12.'0 35.13 340, -0. 
15 "54. I I 14. -D. 14011, 14.41 13.06 52.84 350. ..0. 
16 .170, 1392. -a. 17Q7. 15.03 13.:>0$ 411.n 371. _0. 
17 376. 1422. -a. 174!i. 15,57 14.01 54.38 402, -0, 
Ie 399. 1422. -0. 176!1. 16.0; 14. 4 0 57.48 434. -D. 
19 399. 1441:5. -a. 17\14. 16.60 14." 51.82 413, -0. 
20 399. 147g. -0. 17\14. 17.01 14./9 57,82 514. .0. 

21 399, 141!1. -0. 1194. 17,42 14 .... 2 6!'>,IIi! 518. -0. 
~:;1 399. 147B. -D. 1794, 11.96 15.06 66.36 528, -0, 
23 399. 14111. -0. 1794. 18.30 15.13 !S7.42 54~. ..0. 
2 .. 4 .. 0. 147!!. -D. 17114, 18,71 15.JI 57.42 558. .('1. 
25 449. 1564. -0. 1794. 111.19 I~.OO '6,10 577. -a. 
26 469. 1!l6--. -0. 179., 19,67 15.74 55.02 595. ..0. 
21 469. 1594. -0. 1794. 20.08 1,.88 54.81 613, .. 0. 
:ii/l 469. 159 4 • -0. 17Y4. 110,42 16.03 54,14 632. .0. 

• 
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Table 16 (Cont1d.) 
MOU"L' SYSTEM V.RlAtll.liS AIID PUAMeTERS PAIIT tI 

nST NO R·55 nED TYPE TBP.U OPUATIUN MODE CONTINUOUS 

RUN !iyAP, EYAP,M4JOR CALCINEII EVAP (iVAP,CONO, EVAI', EVAP, EVAI'. C.I.~INER CALCINell 
TIME ~IOuID CArIDI! COND, CO!'lD, M'''OIl ION CONO. I.IOUID \lAPOR rEElI OFF-US 

~. re 011 41. H. H. FE OR A" RU TEMP, TEMP. T!!"!P. TE14P, 

HouRS "OI._R GM/LIfeR MOLAR MOI.AR GM/LITER liM/LITER DEG,C OEG,C DEt>.C OEII,C 

I 2.30 "4.11 '.2' 1,01 0.010 ".001 113. 1011. 4'. 9', 
2 ~.51 "",9 6.00 0,96 0,010 v,DOI I 10, lOll. " .... 221, 
11 2.0' 46.8 ',95 0,91 0.010 C,OOI 109, 109• 35, 20 I, 
4 ~,42 42,S II, ,"1 1,09 0,010 c,OOI I 10, 10"'. lC. 197. 
5 lO.2' 43,· 6.98 1,08 0,010 Q.OOI I 10. 109 , 34. 16', 

6 S,I8 36,0 9.15 1,.3 0,010 G.OOI 109, 109. H. 147, 
7 1,4' 48,2 9.32 1.12 0,010 1),001 109. 110, 3l1. 141, 
8 '-.49 49.' 6.42 1.91 O.Olll G,oOI I 10. 106, 3 4 • 222. 
\I 0$.'" 4", 7,2' 2,00 0,010 v.OOl I I I , 10". 37, 233, 

10 3.70 40.0 6.89 2.01 0,010 0.001 II 3, 10 8 , 34. 179, 

II 4.66 36,9 6.,e 2,2'1 0,010 0,001 I 10, 10/), 3~. 13', 
Iii' 4,'11 35,1 6.'3 1,ge 0,010 ~,OOI I 10, lOll, 3C, 202, 
13 5,06 27,0 7,46 2,03 0,010 '1,001 II f, 10il, 34 , "8, 
14 .. ,2!> 42,0 6,60 1,30 0,010 .,001 I I I , IDe, 34 , 86, I, ",86 '6.' 5.90 0,6' 0,010 0.001 108, 10 4 , 31, ISO, 

16 ',53 60,1 ',76 1,09 0,040 j. 00 I I 10, I 10, 3', 146. I, ~~ . e'),9 2,8' 7,04 0,030 (',Dot 112, 107, 3!:>, 132, 
18 CI. J 3 67,' 6,53 I. 10 0,108 <',DOl 107, 10 1, 5 .. i • 125, 
19 .:'. ·-0. 1,92 1,07 0,171 ,~. DO I IOZ, 9!t, 6<1, I ". 20 -r. -0. -0, _0, -0, -r-. 80, 41S. 40, 105. 

21 -='. -0, -0, -0, -0, -::. 65, 40, 3' , 170, 
2ii' . ,:. -0 • -0, -0, eO. .: . 59, III>, 20. 190, 
23 .t:. -0, -0, eO, -0, -~. 41. 32, 2e, 175, 
24 .,j. -a, .0, -0, -0, .. ~ . I H', 10 9, lY, 208, 
25 .,: . -0, ·0. -0, -0, .~, . I I , , lOti, . .... 1&2. 

26 .. !"', -0, -0, -a, -0, .:,' . III. 104, 61.," • ,,:S, 
27 .". -0, -D. -a, eO, -;., 115, I 10, 50, 136. 
28 • r, -Q • -D. -0. -0, . ': . III • 109, 6i1, 124, 

.. 
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Table 16 (Cont'd.) 
"OU~LY SYSTEM VARIAIiL!:S AND PARAMElERS "AliT • 

TEST NO A-50 HEil TYPE DARE_ OP!:RAT ION 110DE CONTINUOUS 

RUlli FEEIl WATER CALCI"leq EVlP, CALCINER CALCINER EYAP. SySTE" E~AP. 

liME ADDITIVE CD"ID. fUIlNACE COhU, COIllO. Or'.GAS DI:IIISIT'f 

HouRS L I nils LlfE~S LUERS LITERS IHUNU~ED-T"OUSAIllDS OF' tlTUSI cu rT GM/CC 

I 7!;' 26. -0. 51, 0.911 1,39 0 •• )5 19. .0. 
2 118. 2ft. ,-0. 73, 2.39 3.07 0.35 38. -0. 
3 125. 51. -D. 101, 3.112 4.114 0.35 57. -0. 
4 "0, 78, -0, 143. 5.211 5,93 0,35 74. ·0. 
'S 1113. 10·. -0, 192. lI,b9 7.13 2.13 8'" -0. 
0 1118. 104. -D. 199. 7.115 8.,7 c,J2 103, .0. , 1611. 104, -0. 201. 8.811 10.06 2,5. 124. ·0. 
8 197, 2,3, -0, 309, 9,97 I I • 10 7.79 141, -a. 
9 240, 492. -0. 413. 11.00 12.43 9.33 167. "0. 

In 253. 638. -0. 629. 12,23 13 • .$3 14.55 111. "0. 

II ',/711. 8b7. -a. 886. 12.84 14.07 1!:I.92 1930 -0. 
12 <1711, 979. -D. 999. 13,46 14,01 21.73 21'. ..0. 
13 298. lOllS, -D. I 10'1. 1".07 15.~O 21.73 236. 1.311 
14 29S. lOllS. -0. 1112. 14.68 15.111 21.73 252. -0. 
15 312. 1091. -a. II !l3, 15,U3 16.45 22.7tl 2?'1. .0. 
t6 312, 1289. -D. 1352. 15.57 16.,.0 24,97 297. .0. 
I? J32. 1289. -D. t374. 16,12 17.JI1 25.17 319. .0. 
IA ·.~39. 12119. -0, 13113, 111,53 17.tI? 25.17 338, .0. 
19 339. 1314. -D. 1409. 16,87 18.J4 25,17 356. -D. 
20 ~39, 1314. -0. 1411 • 17,28 18.74 25,1? 366. -0. 
21 J54, 1391. -0. 15 I 0, 17,113 19."0 21,15 390. .0. 
22 J54. •• 27. -D. 15'12 • le,24 19.110 27,15 412. -0. 
23 ,\68. 1427. -0. 1557. 18.71 20.07 27.15 433. 1.39 
2. 374, 1"~2. -0. 15119. 19,33 i!O.~5 27,15 452. .n. 
25 ·.174. 1508. -D. 1!!47. 19.tUI 21.' I 211.51 473. .0. 

26 . 174. 150<1 • -D. 16 4 7. 20,42 e2.16 29,10 49'. "0. 
27 ,183. 1534. -D. 1682. 20,83 22.,.3 2~.66 ;Ie. ..D. 
"A ]e3. 1534. -0. 16112. 21,17 i!3. n. 2~.24 542. -D. 
29 ~83. 1534. -0. 1602, 21,65 "".J5 27,82 5SIl. .0. 
3D :183. 1571. -0. 16112. :i! 1,92 "4.J5 27.42 ;59, -D. 
JI -0, -0. -D. 16b2. 22,20 24.35 27.01 -D. -D. 
32 -0. -0. -0. 1682. 22.108 24.58 26.60 .0. -0. 
33 _0. -0. -D. 16110!. 22.111 :14.81 26,15 -0. -0. 
3. -0. -0. -D. IU2. 23.15 25.ilS 25.51 -0. -0. 
35 -D. -Q. -D. 16112, 23,36 ;!5.011 24.89 -D. -n. 
36 _0. -n. -D. 16112. e3,70 ~5,('I8 24,"4 -0, "0, 
37 • 0. -u. ·0. 16H2 • 23.84 ii5.QII 23.8~ _0. «0. 
J! -0. -u • -0. 11>112. 24, II! ~5.QII i!3,"1 -0. .0. 

• 
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Table 16 (Cont'd.) 
"DUIIL\, synEM VAAIAIlLiS AND PARAMETERS IJUT II 

TEST NO II-56 FEED TYPE DlIIEl( OPUAtlON MODE CONTINUOUS 

RUN eVAP, EVAP.I'IA.JOII CALCINEA eVAP eVAP.COND. eVAP, EVAP. eVA', CALCINE!! CALCIIIIIlII 
TIME LIQUID CUIDII COND, CONDo MA.JOR ION CONO. LIQUID VAPOR HEll o',-au ... FE OR AL H. .... FE 011 AI. IIU TEMP. TeMP, TE .. ', TeMP, 

HOUAS "OLAR GM/LITEII "OLAA MOLAR GM/LlTeR liM/LITER OEG.C DEfi,C DEG.C Dt!!&,C: 

I 3,"0 54,4 5,2' 1,06 0,001 -n, 112, 100. 62, IIlO, 
I -,3u 51,0 6,76 2.22 0.002 -0. I 10. ID!Ii. 610, 2'9, 
3 3.97 52.' '.25 1,98 o,oor -t, "0. '09. 65. 2". 
" J,'3 52,5 6.07 , .65 0.002 -171. III, 10'. 67, U2, 
5 3.91 '2.5 5.61 1.06 0.003 -0. I I I • 110, 54. 225. 

6 .,32 47,3 5.83 1.91 0.002 -0. 109, ID6. 54, 210, 
7 2,48 5,.9 5.38 0,78 0.001 -Q, 110, 106, .,2, 210 • 
8 2,26 68,8 4,78 0.83 0,001 -c, 109, 1011. 'I , 241, 
9 2,21 "8," 7.511 0,117 0,001 -v, I 10, 109• 'I, 203, 

10 1,'4 73,9 5. '" 0,46 0,001 .(i. 109, 109 • .. I • 215. 

II 2, ;$7 ".0 6.72 0,71 0,001 -c:. loa, 101, 38. 1,,4, 
12 1.96 72.t! 5.111 0.62 0,001 -l.' • 109, lOll, ":.!. 18., 
13 3,25 52.1 1,37 1,19 0,002 -D. " 0, 106, 38, 129, 
14 3,00 49,' 5,62 0.97 0,002 -Ct 109, 101, 40$, 172. 
I, 1.74 66,6 e,4! 0,62 0,001 -,e. 109, 10 9 , 38. 1111, 

16 1,84 63,11 6,26 0,52 0.001 -i:l, 108, 109. !o. 150, 
11 2.80 '8,1 6.95 n,82 0.001 -l'. 109, 10', 37. t 15. 
18 3.31 '6,3 6,26 0,9' 0,001 -r. II 0, 105, 37. 132, 
19 J,71 60,8 1,92 1,22 0,001 .,.:-. I 10, 108 • 37. ,,4, 
20 ",!2 55,9 6.9. 0,80 0,002 -c. I 10, 109 • 37, 136, 

21 3,00 63,9 8,62 1,17 0,002 -[, . I 10, 108 , 37, "5, 
111 J,04 71,3 6,33 1,09 0,002 .'.' . I 10, 10 9 , 31>, 138, 
23 3,el 61,9 8,86 1,46 0,003 .'( . III, 10 8, 36. II!, 
24 2.21 81,1 11,51 0,89 0,002 -1,.- • I I .. , 109 • 3b, 145, 
2, ",41 82,' 8,45 1,.9 0,003 -c· • I I I , 109, 37, 124, 

26 3,6<1 66,0 10.10 1,22 0,003 .(, 112, 11 4 , 67, 1'2, 
21 4,36 66,6 10,40 1,28 0,002 -e, 112, 10.1. 6!>. IU, 
2e 4,e& '4,0 12,40 101' 0,002 .. 0, I I I , 10 5 • 6'. 200, 
29 '!I.D' 4e,8 9.50 1,22 0,002 -c, I 12, 10 6 , 64, 143, 
3D 4,23 61,9 12,60 2,!0 1,690 -c. I 12, lOll, 64. 51, 

!I 4.47 61.5 13,"0 1,4. 0,594 -\2, 100, 12, 4~. 31, 
3:J 4,3' 62,3 12,90 I, "8 0,489 -I;;, 25, 50, 30, 34 , 
33 4,'3 60.0 12.'0 1,38 0,419 -c, 22, "0, 2";, 32, 
34 4,23 62,1 12,20 1,311 0,471 -L, 21, !II, 2b, :,. . J, 4,30 '8,1 12, 10 1,33 0 .... 6 -v. 20, 3', 2i1, 3D, 

36 J,81 56,3 12,00 1,39 0,479 -e, 19, 33 • 21>. 3D, 
37 4,30 48,' 11.60 1,36 0,"88 -c, 18, 32, 2b, :SO. 
U 4,30 48,' 11.60 I,J6 0,488 -0, 50. 31. 2&. IDa, .. 



Table 16 (Cont'd.) 
HOURLY SYSTEM ."!AHlES ANI) PhIU"'t:tE~S VA.H 

res. NO M-57 FHD JVPE OAREX OPt:1oC4nON Moue - CO'lrl NUOUS 

RU,. FEED ~AfEQ: C.leINER EVAP. CALC INEM CAlCINER f;V,,"p .. SYSfEM EYAP. 
flME .UO" I.e CO~O. FuRNACE COliO. COI"O. fJFF-(j.AS OE'lSI ry 

HOURS lIlE~S 1I fENS LITERS 1I TERS (HU"OMEO- 'HOUSANDS Of tiTOS) C\I FT ( __ "'CC 

I 90. O. -0. 46. I. It I.~S 6. S. I? 1.42 
:2 104. 52. -0. 80. 1.14 $.0' M.rro or. -:1. 
$ 140. 104. -0. 1109. 4.71 4. '8 10.12 57. -0. 
It 175. 156. -0. 259. 6.Cf\ S.IR tI.rl "fR. -0. 
5 197. 182. -0. .101. 7.ln 6. ?H 12.t>! 9~. -c. 

6 lId. 281. -0. 40a. 7.(iS 8.10 15.11 II S. -0. 
1 234. 337. -0. 4fl5. 8 .. 7" 9.0' 16.32 lB. -0. 
8 240. 586. -u. 542. 9.4? 1.61 11.90 151. -c. 
9 241. .'2. -c. bC8. IC.2' 10.<;5 10.90 114. 

10 25'. 494. -0. 668. 10.79 II. I? I ?19 I ?4. 

II 262. .. 9 ... -0. 611. 11.41 12..18 2C.H 21 s. -r. 
12 269. .,46. -0. 139. 12.09 15.21) 20.66 2.16. -(I. 

13 28J. 512. -u. 781. 12.6' 13.99 21.52 25 r. -0. 
I. 290. 602. -0. 81R. t 3. I a to.7j 21.9' 271. -0. 
IS 296. 621.1. -0. RSl. 1$. ;9 IS.4S 22. SO 29M. -fl. 

16 306. 6S~. -0. R9'. til •• " 16.17 H.es "0. -fo. 
11 312. 68~. -0. 930. 14.61'1 16.90 H.Cl H? -0. 
18 312. 110. -0. 958. IS. C? 17.61 21.66 '51. -0. 
19 324. 136. -0. 996. IS. SO 18.61 Z4.51 <un. -0. 
20 332. 762. -D. 1031. Ih.uS Id.1' 24.9' 401. -no 

21 346. 192. -0. 1C16. 16.61 19.81 Z5.31 47? -0. 
22 3 .. 6. 192. -0. HUll, 17.14 le.S.! -d.ZS 442", -0. 
23 346. H_II. -0. 1111. 11.69 zl.n -6 .. 0$ 461. -0. 
24 J61. 900. -0. 12('2. 18.24 21. Bd -~.22 'AS. -a. 
2; H5. 926. -0. 1242. IA.6S 2Z.61 -4 .. 14 SO •• -'1. 

26 383. 926. -0. 1250. 19.11 21.21 -4.74 Sill. -0. 
21 383. 952. -0. '216. 19.6ll 21.t!. -1. ~I Stili. -0. 
28 390. 1065. -D. 13S8. 20.no 24.41 -z.e. 56S. -0. 
29 405. 1091. -0. 1428. 20.4? ZS.Oll -2.0' S~6. -0. 
3D 405. 1121. -0. 14SA. 20.76 H.61 -I.AI bOb. -0. 

JI 412. 1121. -0. 1465. 21.17 Z6.11. -1.8\ 621. -0. 
32 • 12. 1121. -0. 1465. ZI.ll 26.09 -I. e I 621 • -0. 
B 41Z. 1121. -0. 1491. 21. II 26.52 -I. ".1 627. -0. 
3to 412. t.21. -u. 1521. ZI. I r 26. '>2 -I.H.\ 6Z r .. -0. 
35 412. 1121. -u. IS86. 21. I 7 21.1Z -1.~3 627. ·0. 

36 ~12. I 121. -0. 1621. 21.17 21.66 -1 .. ~3 621. -C'. 
31 ~ 12. 1121. -0. 1615. H.C2 Z6.32 -1.81 11~. -0. 
38 412. Ilq7. -0. 1641. 24.1A 28.86 -1.42 175. -0. 
39 412. 1177. -0. 1611. 25.r.1 28.10 1.19 19~. -0. 
40 427. 1231. -0. 1111. 25.41 10.H 1.66 801 .. -0. 

41 • 42. 12U • -0. 1151. 25.9~ J ... 02 2.1,:': R24. -0. 
42 • sn. '263 • -0. 1783. 26.45 11.83 2. ,1 a40. -()~ 

43 456. 1263. -0. 18(19. 26.91 12.55 2.14 S., •• -0. 
44 462. 1293. -0. IBr? 21. S? B.?6 1.2D en. -0. 
4S 410. 1319. -0. I ~19. 21.8[: .14. a4 l.se 688. -0. 

06 484 .. 13-.S .. ~o. 1941. 2e ..... 8 , .... 70 4.22: firs .. 
U "90. 1.111. -0. 1917 • 2e.d? 15..12 4.6. 921. 
48 490. 1597. -u .. 2iJ'lt .. 2~. iC 36.15 >.89 916. 
49 504. ".Sh -0. 2040. 29 • .H5 n •• ? 6. >2 952. 
50 504. 1453. -0. 2103. 3D.H 18.07 1.16 ():M~A 

51 513. 1506. 2103. .iC. ~r. 3e.72 8.40 9Hi. -~. 

52 519. 1536. 21lt6. 31 .. 1. 39 .. ;l4 9.06 lono. -0. 
53 530. 1562. 2169. 31.69 19.86 9 ... 3 101 ... -r.. 
5' 510. 1588. 2109. 32.11 40.'5 10.62 10.12. -~. 

SS 540. 16.1. -0. 2235. 32.51 41.01 11 .. 2') 13'e. -0 .. 

56 540. 1641. -0. 2241. 32.85 4 1.55 1, .. 6-, I O~~ .. -0. 
57 549. '615. -0. 22n. 33. H 42013 12.0~ I fJt~ I .. -0. 
58 549. 1698. -no 2344. 3.5.7'. 42.10 11.16 I()?~. -0. 
59 563. 1124. -0. 2.~52. 34. ~I 41.21 I ,. ~s I J 14. -0. 
i>0 563. 17~0. -0. 2352. 34.42 '.h~· 14.01 II ~I. -0 .. 

61 569. 1150. -0. 2H8. 3'. ?;; • ... 41 1'- .. 11<\ 114.1. -C. 
62 515. 1776. -0. 2411. .~5. 2' 44.16 15.01 ., ~h • -0. 
63 590. 1832. -0. 2443. 15 .. S2 • 5. Sh 1>.6'1 I IA~. -D. 
6. 598. I RJ2. -0. 24,0. 35.9? 46.1 ! 15.9:; IZO~. -0. 
65 5911. 1832. -0. 2450 .. 36. j4 40.68 16 .. n:1 121 ? ... 
6i> 598. 1858. -0. 2476. . 36.61 41.2R 16.54 IH8. -Cl • 
67 60S. IA84. -C. 2416. 31.0" 41.83 17.$6 1255. -no 
68 611. 1910. -C. Z416. -51. ~:: 4e.'1 II.n 127\. -::I. 
69 618. 1910. -0. 2515. 31.61 48.?' 17 .?/I I2/1A. -0. 
70 618. 1910. -0. 2515. 31.11 49.4. I A. 41 un7. -0. 

71 618. 1?36. -0. 2582. 38 •. '2 %.01 la.8l 1326. -0. 
n 618. 1936. -0. 26.08. 38.52 50.85 19.26 l.Jlil. -0. 
n 618. 1936. -0. 260S. 3~."6 51.27 17.40 1351. -0. 
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Table 16 (Cont'd.) 

tEST HO It-51 FEED r'fPF. - OUEx 

EVAP. EY.P.UJO~ 'AlCl,.ER E'I"P 
LIOUID (ulO" CO'1O. COHn~ 
H" FE: M 4L H+ 

e~4p.to~n. 
MI\JOIC IUl<f 
F~ O-t u 

HOUIII~ MOL A" GM/t HEI\ "OLU .MOLU GII!/Ll'ER 

• f 
6 

• • 0 

" 12 
U .. 
IS 

•• 
" 18 

•• 20 

2. 
22 
2! .. 
2S 

2' 
2f 
28 
29 
10 .. 
12 
n 
J' 
3S 

,. 
H 
J6 ,. 
• 0 .. .. .. 
•• 
• S 

•• ". •• •• 
50 

S. 
• 2 
U •• ss 

S' n 
5. 
S? 
60 

•• ., 
• 3 

•• os 

•• 0' •• O. 
10 

11 
12 

" 

10.S 
JO .. 9 
soa 
71 .. 8 
75 .. 0 

f2 .. Q 
,c •• 19_, 
11 •• 
1(' .. 9 

i nstop u"e os HMS OJ Ittt4 31"\ SEC 
21666 U t4£ s ourpUT nfl S JOt) .. 

COST 

i.:l~ 

l.tO 
1.01 
0 .. 99 
1 .. 11. 

Id4 
I .. ,ff 
• ..,2 
C'.tH 
0.91 

0 .. 8" 
D .. 96 
1.08 
1.08 
1 .. 12 

1.0" 
t .. f8 
1.0b 
1.06 
1 .. 23 

1..02 
... or 
1.::16 

'.J' D.97 

n.'.!:~ 
o.~1:t" 
r.~,(lI 

r. •. ~ ... lI 
a.~·~,. 

fl.:;,.:' 
C.;';!:l 
C.i;:l 
Doon(!? 
(i.r'I,,' 

0 .. Jt II 
(l .. r:04 
0 .. 01':2 
o .. ct:, 
C.C;!$ 

~.Cr.2 
a.en 
Q,,(':;1 

o"cel 
C .. :::C.l 

c .. r.nll 
o .. r.c!7 
C' .. r.r:) 
Q"C":.i 
O.~Cl 

C"P'J.2 
o.:;.·.:s 
C.!..'02 
c .. rc.7 
o.t,::';$ 

0 .. ((" 
O .. :":~i 
U .. :i1.:3 
O.C::J 
C.OOi: 

C.nf,3 
r..:':'.H 
O.('fH 
O,..UF:1f 
o'"~'('., 

c.tos 
c.nr.z 
c .. Ot.:l 
r.::'.!.' 
O.r.C-1I 

r. .. i">:J 
r.t:;>;! 
C.DOh 
O.(!02 
C.LLi,\ 

c.~O' 
C .. CC2 
C.!":t2 
r. .. '1:'i\ 
0.':'02 

n .. ;",CI 
C .. ll.!~ 
" .. ;JC~ 
(1 .. ;'11':2 
C.IJ[? 

t: .. ~:r:? 
C .. r::: .. 
f! .. f·"':Z 
c.r!:1 
0.et2 

r .. nr.$ 
c.cr:l 
0.8na 
c.nr.z 
D .. i"~.2 

t .. r;rl 
'l .. r.::7 
0.:';,:2 

-no 

-t.;. 
-0. 
-0. 
-c. 
-c. 

-0. 

-0. 
-c. 
-n~ 
-u .. 
-0. 

-0. 
.. 0 .. 
-0. 
-c. 
-:3 .. 

-c • 
-0. 
-0. 
".fJ .. 
-0. 

-]. 

-'.1 .. 
-0. 
-0. 
-c. 
-0. 
-0. 
-0. 
-0. 
-0. 

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

-0. 
-0. 
-u. 
-0. 
-0. 

-c .. 
"Co. 
-0. 
.0. 
-u. 
-0. 
-0. 
-c. 
-u. 
-0. 

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

-c. 
-0. 
-c. 

C.A .... 
l1CUtI) 
rEfolp. 

111.1" 
II J. 
ll::. 
II ~ .. 
I U .. 

11:1. 
III. 
II:'; .. n ... __ 
I tI.o 

t I;' • 
lit .. 
II{". 
Ilr,. 
ItJ. 

UL. 
In. 
I':::;. 
II'::':. 
Ill .. 

J It" 
1.:-• 
IIC. 
IH. 
III. 

In .. 
III .. 
It I. 
III .. 
lit .. 

III .. ... 
II ,. 
Ill .. 
III .. 

III .. 
lIl .. 
lit .. 
It I" 
II t" 

lIl • 
III. 
HO .. 
lit • 
III .. 

Ite .. 
fli • 
111. 
I.:: .. 
lit .. 

Itl., 
III. 
UC .. 
lit • 
1ft .. 

Itt. 
II:~ .. 
IU4; 
III. 
I tI .. 

til .. 
Ill;. 
III • 
III .. 
tit. 

III. 
til. 
1ft. 

fillav. 
\l4Pt'1M: 
n-I4i>. 

106. 
nn. 
II!" • 
III. 
H:!'? .. 

109 .. 
10? .. 
Ie? .. 
I ::l? .. 
109" 

GAtC''''flt (.4I.tINf~ 
H:~O f)FF-tfAS 
rEI<IP. H~1.4p. 

s,. 
». 
'S • . .. 
SO. 

>2. ,. . 
51 • ... 
S2 • 

SO • 
!..1 • 

" . " . 55. 

U. 
~ .. , .. ... 
so. 

, .. 
SI. 
>s. 

orc.C 

I?? 
166. 
224. 
ns . 
224 • 

22'2. 
2n. 
221. 
2~? 

2C5. 
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Table 16 (Cont'd.) 
HOURLY SYITEM VARUILii AND 'A!!AMElERS 'AlIT A 

nST NO h51 'UD TY'I • DUU D'EI"TION MOOI CONTINUOUS 

IIUN VEED WAfill CALCINIR IiV." CALCINEII CALCINIiR IVAP, nSTIM EVA', 
TIME AOOITIVI COND, FUIINAOE COND, COND, o,'.aAI DE:NIITY 

HOURS LITUI LlnllS LI TillS LI TEllS CHUNDRID-THOU~ANOI 0' ITUII CU rT g",CC 

I 99, 171. -D. 74, 1,64 1,44 6,n 19, .0. 
I 170, 379. -D. 351 , 3, I 4 2," 13,95 34, .0. 
3 23', 67a. -D. 709, 4.64 3.110 19,42 49, .0. 
4 271, lin. -D. 904, ',81 4.88 22,7' 66, .0. , 291, 99 •• -D. 1089. 6.'9 5,114 26,U 79, .0. 
6 307. 110'. -D. 1214, 7,;)8 6,74 21,44 92, .0. 
7 313, 1101. ·0, 1220, B.06 7.60 21,14 104, .0. 
II 327, 1148. -D. 1217. 11,54 II •• ' 30,22 117. .0. 
9 349, 1172. -0, IU3, 9,08 9,23 30,42 130, .0. 

10 349. 1172. -D. 1313, 9,49 9.U 30,42 143, .0. 

II 3", 12211. -D. 1317, 9,84 10.64 32,96 1!l2. .0. 
l:l 3'7, 1258. -D. 1417. 10.24 II.H n,20 173, .0. 
13 362. 1211 •• -D. 14411. 10.!l2 11.9!1 n.40 III' • .0. 
14 362, 1:l84. -D. 1448. 10,n 12.n U,61 199, .0. 
I, 362. 1284. -0, 1448, 11,06 13.it9 n,n 212, .0. 

16 362, 1284. -D. 1448. 11,.' 13.116 n,n 224. .0. 
17 362. 128 •• -0, 1448. 11,'4 14.38 34,04 231, .0. 
III 362. 1310. -D. 1474. 11.82 15.03 34.26 2'0. .0. 
19 362. 1336. -a. 1500. 12,02 1'.65 34,47 262. .0. 
20 362, 1336. -D. 1500. 12,23 16.il 34,47 276, .0. 

21 376, 1336. -D. 1"6. 12,50 16.110 34,47 281. .0. 
U n6, 133fl. -D. 1516. 12.57 17.42 34,47 300, .0. 
23 376. 1366. -D. ,'46. 12.17 IB.07 34.47 313, .0. 
24 40!l, 1366. -D. 1!5" • 13,18 18,64 34.89 324, .0. 
2!1 434, 1392. -D. 1630, 13,B6 19.~ I 36.15 336, .0. 

26 • 49. 14111. -D. 1671. 14,41 iO.!>O 37, B!J 3.7, .0 • 
27 • 70. 1497. -D. 1771, ",16 a 1.018 39.04 3!18 • .0. 
211 ·90. 1!I'3. -D. 11147. 15,57 012.16 40,17 371. .0. 
29 '06, '''3. -D. 1863, 16,05 Z2,n 40,57 3110. .0. 
30 !II 3, 1606. -D. 1923. 16.53 n,73 41,9B 392. .0. 

31 '27, 1632. -D. 1963. 17.14 i4.H 42,19 407, .0. 
3, !l33. 1632. -D. 1969. 17,62 25.013 42,40 41', .0. 
33 '40. 16B8. -D. 20U. 18.03 i5.96 43.401 428. .0. 
34 "B, 168B. -D. 2050. 18, :J7 i6.63 43,62 440. .0. 
3, !lU, 16B8. -D. 2050, 1I.7B i7.JI 44,64 440. .0. 
36 '62, 1707. -D. 1073, 19,19 017.113 45,06 463, .0. 
n '69, 1707. -D. 1010. 19.60 al.'. 4'.69 .76. .0. 
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Table 16 (Cant'd.) 
IIOUIIL" S""M VARUiLU AND PA"METEIIS 'AIIT II 

TiST NO "'" "III n'E • DA.n O"EltATIOH MODI CONTINUOUS 

IIUN EYAP. eup.",,",o,, CALCIH'" nAP EV'''.COND, EVA'. EVAI', IVAII', CALCINI. C'I.CIN,1l 
TIME I.IOUID CATION CO".O. CONDo M,,",OIl JON COND, LlOulD VA"O" FUll 0" .... 

w. nOli AI. M. ... n Oil AI. IIU TIMP, TEMP, TEHP, nM', 

HOUII' MoLAl! IiIM/LITIIi MOLA" MOUR GMILllIlI IiM/LITU DU,e DEI,e DIIi,C Oll.e 

I r. II 116.0 .,.' D,n O,OOT -0, , ". I'., 71, ,,1, 
I u,57 12 •• 0 5,02 0,62 0,001 _a, 1'7, 11 5 , 3S, ill, 
3 V,.4 110,0 6,50 0.89 O,OOT -0, 112, 113, 63, 1,1, 
• ,,., Il5,eI 8,91 1,26 0,002 -0, I It, If 5, ,0:. "6, 
~ ,.22 120,0 8," 1.0 , 0,001 -0, 115, "., 611. 101. 

6 ',36 120,e 8,81 1,10 0,001 -0, 115, I'., 71, 'II. , 2,211 'a,8 8.10 I,'. 0,004 _0, I' fl. 112, 7O, I". 8 1.92 111,0 11.10 1,88 0,001 _0. 116. I 13, ,u. la'. 

• 2.17 113,0 9.1' 1,62 o,ooa .0, 1'5, 110, 'I. leG. 
10 a,96 '4,' 12,20 1,80 O,OO! • 0, 116. II I. 'I. ISD • 

" I, I a 120,0 12,.0 1,42 0,002 -0, , It. 114. 611, I~', 
II 1.55 117,0 13.30 , ,:slI 0,003 -0, 112. 101. 71, 14'. 
13 , ,91 109,0 8," 1,'" 0,002 -0. 116. 110. " , 16'. ''I 2,18 109,0 11,00 1,'6 0.002 -a. 116, 110. 7~. 137. 
I~ 2,38 116,0 12,40 1,62 0,002 .0. 116, 110, 70, 116. 

16 2, :SS 117,n 12,20 I,.' 0,002 -0. 116, 110, 'll. t04, 
I, 2,3. 109,0 12,00 1,41 0,002 _0. 116, 110. 'u, 101, 
II 2.1" 10.,0 11,40 1,48 0.002 -0. 115. 110. 72, laD, 
19 2.14 109,0 11.70 1,42 0,003 -ii. 114, IIQ, 111, 96, 
20 '," , 16,0 1','0 1,28 0,002 .0. 115, 101, 611, ", 
2, 1,79 .3.9 11.00 1.21 0.002 • 0, " " 107 • 711, .3. 
22 1,6t 111,0 10.20 0,92 0,002 .c, 112, 102 , 611, ,I, 
23 1.3' 121.0 6." , .14 0,002 _c, 105, '3, 6ii , 86, 
2. 2,.a 110.0 7.0' 1.14 0.001 -it. II 5, ... I. 61, 2'6. 
2, 2,43 103.0 1,61 2.13 0,002 .n. 116. II a, 64 , I". 
26 1,94 10 •• 0 8,,2 1.71 o,ooa -G. 117. "., 64, 203, 
27 1.83 114,0 8,3. 1,63 0.002 -e. I IS. II., 6-, aoo, 
2a 1,'2 116,0 8.60 1,17 0,002 _0, "'. 110, 64 , III, 
29 2 •• 9 10,,0 9,72 2,36 0,002 _G, 116, III, 6 4 , 162, 
3D 1,69 1",0 10.00 1,57 0,002 -0. I' '. 11 4 , 64, "'. 
31 I .... 116,0 9.64 1.66 0,001 -0, 116, I I 0, 6~, "G, 
1Ili' 2,38 101.0 9.68 1,99 0.001 _0. l'fI, Ila, 6·. 13., 
33 1,40 114,0 9,41 "'8 o,oor -0. 1 15, III, 54, 134, 
3 •. 1,86 114,0 9,12 1,68 0,002 wU, 116, I 10. 6·. II., 
3~ 2,31 105,0 10, :so 2,29 0,003 .. 0, 116, 110, 62. III, 

36 1,'6 120,0 10.30 1,51 0,001 .0, " 6, " 0, 6". II 0, 
37 2.26 101,0 10.20 1.11 0,002 -0, 116, 110, 6", 10'. 

\ 
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Table 16 (Cont'd.) 
MOURL.' nln .. VARIA8I.EI AND PAUMETERS "AlIT * 

TiST NO R.'9 rilD TYPE • n,.., OPIUTION MOD Ii iATe" 

RUN 'EED wAfIR CAL.CINIiR IVA'. CAL.CINER CAI.ClNER IVA". • ySTII" IVA' • 
TIME ADDITIVI eOND. fURNACE CONDo CONDo O".aAS DeNSITY 

HOURS I.ITERS 1.1 'illS L.ITiRS L.ITERS C"UNDRID-T"OU~AHDI 0' ITUI' tV " GII/Ce 

I U. -0. -0. la. 1.64 0.71 o. la. I.a. 
I 39. -a. -0. al. a.94 1.74 O. 31. I.a, 
3 60, -a. -0. u. 4,03 a.43 0, 47, 1.23 . .. It. -e • -0. 4'. '.0' 3.06 0 , 6'. 1.10 , 103. -0. -0. '4. 6.01 3.17 O. III. 1.19 

6 131, -0, -0. u, 6.n "."" o. 106. 1.1' 
7 I!!I'. -0. -a. 10. 7." 4,07 O. ,,4. I .. ' 
II Ilia, -0. -D. 103. ',81 5.!Ja 0, 13D. 1.18 , 214. -0. -D. 13!1. 9,63 6.oe 0, 146. 1.11 :. 10 23a. -0. -D. In. 10.52 6.10 O. 1,4. 1.18 

" i?4'. -0. -0. 167. II.ao 7.;to o. 1110. I. " 
II 2!!19. -0. -0. 180. II." 7.&1 o. 196. 1019 
13 2111. -0. -0. au. la.5' 7.110 o. a12. 1019 

. 14 2". -0 • -0. 216. 13.0' 8. " O. 221. 1.19 I, 301. -D. -0. ua. 13.46 8.'" 0, a4!!1, 1019 

16 .)08. -D. -0. 229. 13.80 8.!J6 o. UI. 1.20 
17 316. -0. -0. 237. 14.27 '.77 o. 276. 1.20 
'8 J26. -0. -D. 247. 14;7!!1 9.00 O. 292. 1.2U 
I, 341. -~. -0. 262. 1".96 9. " O. 31111. 1.20 
20 3,,!!I. -a. -D. 266. 15.37 9.:09 o. 324. I .20 

21 J4!!1. -0. -0. 266, ".18 9.J7 O. 340. 1.20 
22 3,6. -c. "U. 2711. 16,12 9.'7 0, 3!!16. 1.20 
U 36'. ·0. "0. 287, 16.;'9 9,72 o. 372, 1.20 
24 368. -0. -D. 290. 16.73 9.79 O. 3116. 1.:2 I 
2, J68. "0, ·0. 290, 17.14 9.116 o. 4n. I .20 

26 ..168, -0. "0. 290 • 1".48 ',94 0, 417. 1.20 
27 380. -0. -0. 302. 17.89 10.01 0'. '1lI4. 1.21 
211 ..180. -0. ·0 • 302. I e,l7 10,08 0, 4'9. 1.21 
2t 386. ·0. "0. 308. 18.37 10.15 O. 464, 1.21 
3n J86. -0. ·0. J08. lI,n 10.31 o. 4111. , .21 
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Table 16 (Cont'd.) 
MOUIlLY SYSTEM VARIU .. n AND PARAMETERS "AlIT II 

TESY 110 11-19 'EID TYPE • T .... all OPERATION MODE lATCH 

IlUN eVAI', IiVAP.M'''OR CALCINIiR EVilI' lil/IIP.COND. E~'P. EVIIP, IVA", CALerNEII CALCINIR 
T,ME LIQUID CATlO" COND, COND, I""OR ION CUND, .. ,QUID VA,OR FEEl) O".IA. 

101. FE OR A" M. M+ 'E OR ilL RU TiMP, TEM', taMP, TE"II, 

MOURS MOLAII aM/LITIA MOLAR MOLAA GM/LltER 6M/LITEIl DEG.e DU,c DE6,C Dla,C 

1 1.72 40.1 .0, eO. eO. -0, 26. 26, 2i1, ;J'lIG, 
t 2.2' .16,9 .0, eO, eO, -0, 37, 21, 3'. 42', 
:I 3,17 2.,2 wO, -0, -0, -0, "'. 28, 41>, 1'llG, 
4 4,.' .4.6 -0, -0. -D. -0, 65, 21, 6u, ;J", 
!J 4,6' '0, T .. 0, eO. -D • -0, 7:5. a1, 611, a .. , 

6 ",84 'i8 wO, eO, -0. -0, 79, 211, 74, a60, 
7 ',DO 4,3 .0, _0. -0, -0, n, 19, 7b. na. 
8 lI,22 3.' wO. -0. -0, -0, 86. a9, Su, Z,3, , !I,31 3.3 • 0, eO, -D. -0 • 87, 11 9 , Si!. 214 , '. '0 '.44 2.8 wO, -D. -0, -0, 88, a9. 8~, ,,4. 

I! !I,!lO 2.8 -0, eO, wO. -a, 88, 30, S~, ... , 
It !I.n 2.' -0, -0, -0, -Q, 89. all, 8J, 178, 
13 ',62 2.' .0, eO, eO, -0, set 28, 82, ,,7. 
14 !I." 2.3 -0. eO, eO. -c. 88. 29, 8i1, ,a, 
I!I !I.U 2,' -D. -0, eO, -0, 88, 29, S~. 136, 

16 !I.91 2,0 -D. eO, eO, -!i. Be, 29. SI, 126. I, '.97 ,,9 eO, eO, -D. -0, 88. 1111, SI, .,4, 
18 ",01 2,0 eO, ea. -0, -0, 88, 29, 8u. 1211, 
I, 6,06 2.' wO, ea. eO. • 9. 18, 2'. 81, " ' . 20 6.11' 1,9 • 0, ea. wO • -0, 87. 29, 81, 116. 

21 6,12 1.9 wO, eO, -0. -0, 87, 29. 8U, 115. 
2t 0.1c. 2.e .0. wO, wO. -0, 17, 29 , 80, 114. 
23 6," 1,8 -0, wO. wO. wO, 86. 29. I~. HO, 
24 6,22 1.1 .0, wO, "0, -u, 17, 29 , eo, 101. 
25 6,28 Io' wO, wO. eO. -0, 16, a9 , 79, 1Ii1, 

26 6 • .14 1.7 -0, -0, -0. wO, U, 29 , 711, 114. 
21 111,37 1,7 -0, -0. "0. -0, 86, 29 , 7'1. 11 4• 
28 6,.18 1.8 .0. -0. eO. -0, U. 29, 19, 105. 
29 6,42 I,' _0, ea. eO, -u. 86, ai, '9, 125. 
30 6.44 1,7 wO, -D. -0. -a, 16, 29, 79, 110. 
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Table 16 (Cont'd .) 
IIQURLY SYltE" VARIABI.IiS AND PAU"ETERS • PART .. 

TEST NO 11-60 'EID TYPE • DAIIU OPIlIiATlON "DOll MATCH 

RUtl 'EEO WUER CALCINEI! nAP, CALCINER CAL.CINiR iV'''. ''I''tE" EUP. 
TIHE ADDITIVE COtlD, fURNACE CO",O, CONO, O".81.S D~NSIT' 

HOURS L.ITERS . LUEAS 1.1 TiIIl L !TIlRS I HUNORID-THOU5ANDS 0' nusl CU " O",CC 

I 3', O. -0. 18, 0.96 0.07 0.22 I'. 1,34 
2 !II. 26. -0. 40. 2.19 0.72 0.59 30. 1,4' 
3 85. 165. -0. 175. 3.3' 1,09 I.U .." 1.4. 
4 102, 334, -0, 3113, 4,10 1065 2.07 610 1.41 
5 II', 473. -II. 507. '.8' 2.0;5 :l.n 77, t.44 

6 134. 64,. -0, 69'. 5.bO 2.37 3,4' 93, 1,44 
7 134. 783. -D. 839. 6,22 2.67 ',2' 113. 1.4' 
I 142. 963. "0. 1021. fl. 76 2.117 ".89 125, 1.44 
9 154. 1098. -D. 1117, 7,1' :S,18 5,40 j 41. 1,4" 

10 1,9. 1,,4. -D. 1240. '.!II 3.40 5,63 !!lIlt 1.4' 

" 159. 1267. -0. 1355. 7,15 3.l>' 6.12 17'. 1.47 
12 164. 1376, -0, 1471. 8.26 3.70 6,41 191. 1.47 
13 178, 1402, -D. 1513. e.61 4.14 6.66 207. 1.50 
14 la9. 1.28. -0. 1551. 9.1' 4.119 6.69 224. "50 

" 189, Ida. ·0, 15 .... 9.511 ..... 3 6.69 23', 1.51 

16 191. 1458. -0. 1593. 9,90 '.~3 6.69 255. 1.51 I, ;>06. 1484. -0. 1630. 10,31 5.JO 6,69 272, 1.52 
II ll/O. 1510. -0, 1671. 10.72 '.1>8 6,n 287, 1.52 
19 220. 1'66. -0. 1729. II. 13 5.1' 6.99 303. 1,52 
:10 nl, 15.6. ·0. 1772. 11.47 6.~6 6,91 U9. 1.52 

21 231. 164', -0. 1826. 11.88 6,13 1.06 .345. I • 'I 
2' 231. 1705. -0, 1884, '2,16 6,21 1,51 351 • 1.4' 
23 2,3. I7n. -0. 1t08, 12.10 6.~5 1,51 373, ·1.50 
24 253. '731. -0. 1934. 13.18 6.50 7.51 3111, 1.51 
25 264 , '731, -0. 1945. 'J.7J 6.~O 7,51 :595, 1.52 

26 264. 1731. -0. "45. 14.01 6,110 1,51 "I" , .52 
27 272. 1731. -0. 19n, 14.41 6,'6 1." 4U. 1.52 
28 218. 1731. -0. 1958. '4,89 1.n4 1,51 '41, 1.!l3 
2. 280, 1131, ·0, 1961. 15.23 7. II 7.51 4'6. , .'lI 
30 288. 1757. ·0. 1995. 1!I.64 7.,9 7.51 4" . 1,52 

31 30 I • 1757. ·0. 2008, 16,05 7,J4 7.!II .417. 1.'0 
32 301. 1757. -0. 2008. 16.39 7.34 7,51 ,o0. 1.4' 
33 306. 11!H. -0. aOl3. 16.73 7.42 7.58 !l15. 1.4' .. 3.- 320. 17.,. -0, 10" • 17,07 7.65 1,80 139, 1,50 
35 J20. 1813. -D. 2073. 17.48 7,eo5 7,80 545. 1.53 

36 JI/7, 18"3. ·0. 21 10. 17.16 7.tll 7.80 56!1. 1.5' 
31 333. 1843. ·0. 2116, 18,17 1,tl8 1,80 575. 1.53 

" 
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Table 16 (Cont'd,) 
MQUIIL' nlTEM YARIULES AND PARAMETERS PART tj 

TEST NO 11-60 'Eil) TYPE • OAIIEX OPERATJON MODI IATC" 

RUN EVAI', E"AP.""..I011 CALCINER EVAP iV,P,COND, EYAP, EVA', EVA', CAI.(;INEA CALCINEA 
,,"E I.IQUID CUIO~ CONDo COND, MA",OR ION COND, LIQUID ""OR rEElJ 0"-8&1 ". FE OR AL II. H+ FE OR AL Ru TEM", teMP. TE"", TEM', 

HOURS MOLAR GM/LITEA MOLAR MOLAR GM/LITER liM/LITER DEG,C DEa,C DEa.e DEIi,C 

I 1,74 76,9 .. 0. 0, !ill 0,002 -0, I 10, 29, '., 26', 
2 1,7J 101.3 -a, I,ll 0.001 -0. I 14, 211, 90, a9'! 
3 1,74 97,5 -0, 1,21 0,001 -0. I 13, 29 , 9Y, iii", • 1,73 9,,6 .0, 1.02 0,001 -0, II 2, 29, 711, 1131, , 1,66 9,,6 .0, 0.98 0,001 -0. II " 3D, 9U, 11'0, 

, I," 100,0 .0, 0.96 0,001 -0. 112, 30. 711. II', .. 
7 1.61 to 1,0 .0, 0.96 0.001 -0. I 12. 30. 9U, 196, 
8 1.61 104.0 _0, 0.82 O.OOT -0. 112. 30. 8 4 • 13', 
9 1,'0 103,0 .0, 0.71 0.001 -li. 112, ,JO. Ill. l7a, 

In 1.4J 114.0 -0. t. 13 0.001 -0. I 14. 3Q. I~. II', 

" I. " 112.0 .0. 0.82 0,001 -0. II Z, 3D. tI;, 17', 
12 1,'0 113.0 • 0. 0.tl4 0.001 -\I • I 14, :so, e;, 110, 
13 1.40 r24.o -0. 1.2' O,OOT -c. I II. 30. 85. 221, 
I" 1.61 124,9 • 0, I. 1:5 0,001 -0, I II. :SO. 8!> • I'D, 
I, 1,14 124,9 • 0, 1,33 o.oor .. c. 1111 • 3D, 8!> • 116. 

16 1,79 121,1 .0, 1,08 0.001 .0, 116, 30. e4. 194, 
11 I' .67 124,7 .c, 1,~9 0,001 • e, 116 • :50. 8~, 129, 
18 r ,8" 127.f .0. 1,57 o.oor -0, 116, 30, n, "'. 19 1,8:i! r26,7 -0, 1.'2 0.001 .0, I 16. ,JO. e_, 121. 
20 1,7Z 126.7 .0. 1,26 0,001 • 0, I 16. :SO • IIJ, 112. 

21 1,6Z 1211.~ .0. 1.14 0.001 .0. " " 211, 83. ,,4, 
2? I,"" 120.7 _0, 1.03 0.001 .'J. 114, 211, 8J, II" • 
211 1,1l6 123.8 .0. 1,08 0,00 1 ee, I II, 29. ell. I I", 
24 1.411 123.8 .0, 1.4:S 0.001 -u, 116. 29. 8~. III, 
2'5 I." 125,3 .0, 

I, '" 0.001 ·0, I 16, 29 • 8i1, 136, 

26 l,tl7 123.7 -0. 1,7 .. 0,002 .0. 116, 29. lIiI, 12', 
27 1.66 127.1 .0. I. :S:S 0,001 .~. I 1:S, 211, 8i1, I", 
28 1.60 r26,1 -0. 1,30 0.002 • 0, 109 • 29• 83. 11'. 
29 t ,11 124,5 -0 " 1,26 0.002 -D, 107. 211, 1<1, I iI!O, 
30 1.57 119.0 .0. 1.27 0,002 -0, '0', 2'. 8i1. 120, 

31 1,62 116,0 .0. 1,21 0,002 -1), 107, 30. IIJ, 116. 
32 1,66 I 13,0 .0. ft34 0,004 "v. 112, 3D, 8~, II ". 
U 1,84 114,0 .0, 1.88 0.001 -0, II!I. 3D, 14, II D. 
34 1.99 118,0 .. 0, 1.99 0,001 -!.I, 116. all, 13, 1:13, 
35 1.71> 128.0 .0. 2,':S 0,001 ..v. 111. 29 , 8", 106, 

36 2,1" 12e.o .0. i.U O,OOt .0, I 18, 29, 19. I It. 
37 1.94 1:S 1.0 .0. 1,89 0,001 .~. 117, 29. 1'i1, 118. 
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Table 16 (Cont'd.) 
100URLY SYSTEM YAAIAIiLU AND PARAMETERS .. PART A 

TiST NO R-6' ,eeD tvPE DUEl OPERATION MODE lATCH 

RUN 'EED WAnl! CALCINEA EVAP. CALc;tNER CAI.CINER EVAP. lI"STEM EVAP, 
TIME ADDITIVE CONDo fURNACE CONO, CONDo OF' .. SAlI OI:NSITY 

HOURS I.ITl:RS LI'ERS LITERS LitERS 'HUNDRED·THOUSANDS 0' nus' CU FT Q"/CC 

, 21. "0, -0, , I , 1,16 0./13 0, I G, D. 
2 d, "0. 5. 15. 2.60 1.33 0, II, I,D' 
1I 68, .0. 5. U. 3.16 2.16 0, 46, 1.07 
4 102, ·0, e. 57. 4,n 2.96 0. 63. I. I 0 
5 128, ·0, 8. 70. 5,81 3.04 0.05 80. 1.12 

6 I:U. ·0. 10. 76. 6,16 4.08 0,10 97, 1,12 
1 143. ·0. 10. 79. 7,31 4.67 O,U 117. I. hS 
I 154. ·0. 10. 84, 8,06 5.00 0,21 IU. 1.13 

• 168. ·0 • 12. 100. 8,61 5,a. 0.32 150, I. 13 
18 1,6. 148. 14. 254. 9.15 5,'8 0,31 167. 1.13 

II 190. 178. ". 299, 9.70 5.lIa 0.42 114, 1.13 
12 199, 190. C7. U2. , 0,18 6.1 I 0,42 20 I. 1.19 
III 208, 216. 18. hI. 10,65 6.JI 0,42 218. 1.20 
'4 215. 269. 19. 429. '1,20 6.52 0,42 236, 1.20 
I, 228, 295. 21, 470, I 1.68 6.12 0,42 iU. 1,19 

16 "31. 1I21, 2, • 499, 11.95 6.07 0.42 i12. 1.20 
I, 237. 344. 2, • 528. 12.36 7.02 0,42 218, 1,20 
18 254, 391. 21, 598. 12,84 7, ,., 0,42 305. 1.21 
I, 254. 420. 21, 621, 13,18 7.i7 0.47 32i. 1.21 
20 258, 44&. 21. 65 I, 13.52 7.J7 0,47 1140, 1.21 

21 <68. 49', 21. '10. 1:S.86 7.47 0.52 1157. 1.21 
22 ?68, 521. 21. '4' . 1".21 7. 'H 0,52 374. 1.21 
23 <178, 547. 21. 783, 14.68 7,70 0.52 390. 1.21 
24 290. 629. 210 877, ",09 7,81 0.52 409. 1.21 
2, 2911, 731, 21, 982. 1',:10 7,08 0,7. 424. 1,20 

26 ~9'. 874. 21. 1127, ".64 7."" 0,95 440. 1017 
27 302, 95,.. 21, 1216. 16.12 7.n 1,18 4'5. 1,16 
28 307. 1059. 21 • 1324. 16.2/1 8. "2 ,.40 471. 1.16 
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Table 16 (Cont'd.) 
HOURLY SYlTE" VAIl UBI.IiS AND pARA"ETeIiS • PAAT II 

nST 1«0 11.6 1 ,.:eo TYpe DAIIO OPERATION "ODE BATCH 

RUN eVAI', EVAp,H .. .sOIi CALCINER EVAI' iVAP,COND, EVAI'. EVAP, EVAI', eALCINEIi CALCtNeli 
TIH" ~IQUID CATlDIll CDNO, eOND, HA.lOIi ION CUNO. I.IQulD VApOII F'EEu or,.us .... re 011 .1. Ii. M+ re 011 AL AU TEMP, TeMP, TEMI' • TE"P, 
HOUIIS '4 OL All IIII/LITIiR 1I0L411 MOLAR IIII/LITER GM/LITER DEli,C DEG,e DeG,C oea,c 

I 1.04 2,1 .0. 1,80 0,001 0,00 21, 26, 611, 340, 
2 1,81 2,U .0. 1,80 0,002 u,oo 26, 26, 8t, "'1, 
3 2,24 !I, '1 .0, 1,78 0.001 ~,oo 30, 26, 9~, 239, 
4 .s,42 2,<11 .. 0, 0,87 0,001 0,00 10' , 27, 97, 246, 
!I ",<liD 1,9 .0, 1,14 O.OOT 0,00 10'S, 29, 10l!, le4, 

6 ',08 I, I .0. 1.00 O. C,OD 108, 28, 101, 201, 
7 , •• 14 I.U .0, 0,79 O. 0,00 106, 211, 8!>, a08, 
e '.49 0.9 .0. 1,10 D.oor 0,00 107, tU, 81, I til, 'J 9 '.7' 0,9 .. 0, 1,06 O. oJ,DO 108, 2'i, 81. 184, 

In '.1,96 0.9 .0. 1,00 0.001 0,00 108, 211, 8!;, ,ao, 
I, ",8" ,,0 .0. 1,16 0,00' t;.OO 108, 211, 80, III, 
12 1>.94 I,D .0, 1,26 0,001 U,OO 109, 211, 8(;, '41, 
13 ".73 0,9 .0, I,ll 0,001 ~I. 00 109, 21l, 8U, 110, 
14 !I,18 ,0 .. 0, 0,9& 0,001 I) ,00 109, ill, 80, "'. I, (0,17 ,0 .6. 1,16 O,oor .:!,OD 109, 211, III, ,,3. 
16 b,78 ,0 .0, 1,15 o,oor \1,00 109, 27, 8u, 160, 
17 7,' 0 ,I .0, 1,18 0,001 ",aD " D, 21, 81, 131, 
18 7,01 ,T .0, 1,18 0,001 il,OO It 0, 21, 81, '4., 
19 1,01 ,Il .. 0, I, 19 0,001 u,oo 110, 28, 81, 12", 
2n 1,06 , r .0, 1,21 0,00' 0,00 109, 21, 8', 120. 

21 7,04 ,0 .. a, I ~ I, 0,001 0,00 110, 28, 81, 101, 
22 1,05 ,0 .0, I,' J 0,001 Ii ,0'0 I 10, 27, 8e, 101, 
23 1,04 ,0 .0, 1.20 0,001 0,001 " 0, 27, e l , 10'. 
24 1,005 ,0 .0, 1,39 O,OO! ~,OOI I 10, 21, 8i1, 101, 
2, 6,!12 ,0 .. a, 0,83 0,001 G,OOI II 0, 27, 82, I! 0, 

26 ',n ,0 .. 0, 0,71 0,001 ~,OOI 108, 27, 8;l, 124, 
27 !:>,40 ,II .0, 0.52 0,001 [',00' 10fl, 27, 86, 124• 
28 '.20 2,4 .0, 0.'" o,oor ~,OOI 107, 27 , U, I f8, 
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Tobie 16 (Cont'd.) 
HOI/liLY SYSTEM VAR I AliI.ES AND PAIIAMETERS "AlIT .. 

TEST NO 11-62 PieD TYPE • TIIP-25 oPt"" T I ON MODE CONTINUOUS 

RUN FEED I/*"I:II CALCINER EVAI', CALCINEA CALCINEA EVAP. SySTEM hA", 
tiME ADDITIVE CONDo fUIiNACE COND, CO"'D. or'_SAS DIi"'SITY 

MOURS I.ITEIIS LI '''1iIS L STERS LITERS CHUNDIlED-THOU~ANDS 0' lIT liS I ell H GM/te 

I 15, 0, -0. n, 1,30 1.~8 1,1. 0, I.d 
2 120. " 2. -D. 156. 2.66 2.tll 4,09 0, 0.42 
3 114. 168. "'D. 267. 4. 1O 3,43 8.24 38. 0.41 
4 21{., 33'. "0. 41a. '.53 4.73 13,94 !II. 0,36 , 250, • 79. "'0. 5n • 6,n 5.79 ",04 6', 0,35 

6 "U. 616. "'0. 790. 7,99 6,:16 23.90 III, 0.34 
1 JI', a .... "'0. 989. 8,81 7.12 26,13 101, 0.24 
8 315. '009. "'0. 1116. 9.'6 7. 41> 31,42 '0'. 0.16 
9 ,"'. • 141. -0, 12U • 10,0. '1. fl6 35,98 ",. 0.10 

'(1 331. 1311, -0, 1488, lo,n 8,17 .0,33 130. 0.39 

" 350. 1.82. -0. 161>8. 11.20 8.!>1 .... 90 144. 0.02 
12 357. 1&23. "'d. 1818, 1',88 8.73 50.09 .,6. ~D. 
13 363, 176 ... -D. 191>7 • 12,36 II,~' ",69 .68. .0, 
I. 119', 1794. "'D. 2027. 12.84 9.418 " .69 18". -0. 
I, 391, '79., -0. 2028, 1".18 9.42 5'.87 19'. .. 0. 

16 391, /794. -0. 2029. 13.'2 1I.!>7 52. O!i 206. .0. 
17 391. 119 •• -D. 2029, 14.00 9.70 52,26 219. ..0. 
III 391, 1794. -0, 20U, 1.,21 9." "'.01 234. ..0, 
19 391. 1820. -0. 20". 14.48 9.93 53,40 246. ..D. 
20 J9I. 1846. -D. 2082, 14,89 10.28 " .. 06 268. 1.42 

21 41'. 1846. -D. 210e. ".2.'1 IO.e.7 54.49 212. 1.38 
22 "2D. 1!!46. -0. 21", 15,64 10.80 '4,69 282. 1.42 
23 43". 1846. -0. 2129, 16.39 II,U2 5',10 298. 1.42 
24 "38, 1846. -0. 2134. 16,94 11.16 !SI,IO 311. r.42 2, 446, IB411. -D. 2142, 11,42 II.J6 '6.44 323, I.J5 

2& "46. IB99. "0. 2195. 11.62 11.e.2 '8.69 335. .0, 
27 446, 1975. "0. 2271, 18.10 11."_ 58,69 3<19, .0. 
28 446. 197'. -a. 2271. 18." 12 • .51 '58.89 362. eO. 
29 446. 197!1. -0. 2211, 18.78 12.1S7 , '8.89 375. eO. 
30 446. 1975. -0. 2211. 19.19 L,.46 58.89 389. "0. 

31 446. 2001. -0. 2297. 19,47 13,911 '8.89 40:5. -0. 
32 446, 2001. -0. 2297. ' 19.67 14.;' 58.89 4'7. ..0. 
33 4.6. 2001, -0. 2291, 20.08 15.17 '8.89 432. .. 0, 
34 -a, -0. "0, 2297. :U,22 !!J,IIO 58,119 ·0. -a. 
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Table 16 (Cont'd.) 
HOURLY SYSTEM UHIASLi:S AHD PAAAMETI:IIS 'ART II 

TEST NO /1-62 ,EED TY'E TBP-2' OPERATION MODE CONTINuOUS 

RUN i-VAP, EVAP,"AJOA CALCIHEA eVAP EV.P,COI/D, EVAP, EVAP, EVAP. CAL.C I "Ell CAL.eINEA 
ttME LIQUID CAT I Oil COND, COND, MAJOA ION CIIND, LIQUID VAPOA "EEL' o,,-us ... FE 011 .1. H. H • FE 011 AL. AU TEMP, TEM', TE"''''. TeMP. 

HOURS "OLAII Gil/LITER 110l.AII MOUR GI1/J.1 TEA IOM/L.ITeR DEG,I: DEG.C DE(>,C DEII,C 

I '1.82 71. 4 4.46 1. 40 0,002 -;:. 116, II J, 9.,1, ,)50, 
2 1,14 60.0 6.75 2,32 0.002 .~ .. I 18, 116. 9t>, 336. 
3 ',26 59,0 6,l6 1.27 0,002 -::. 120, I HI. 106. 298, 
4 I, 06 5l.6 5.92 1.0 I 0,002 .. } . 115, 14. 10.,1, a411. , ".82< 54.2 6,51 0,90 0,002 .~. 114, 14. 97, 225, 

6 a,34 34.4 5,4' 1.30 0,002 -L. I 15. 14 , 9 .... I III • 
7 .1\. -0, 8,08 Q,&O 0,002 -\.t, I:lO, I ~, 9' , 165, 
II ry,OI 107 10,90 0.'0 0.00l! -::.. 115. I J, 10 4 , 1&7, 
9 ~,37 '5,0 3,511 0,56 0,002 .'J. I I 5. 14, 3.,1, 207, 

10 v. :n,6 1,92 n.24 0.002 .c, II e, 14 , 97, 227, 

II IJ,O I 3,6 1,89 0,23 0,002 .(1. I 16, I .s, 94, 17O, 
Il! !} • 28.5 2,28 0,'9 0.002 -t' • 115, I J, 90, I'JlI • 
13 f] , 4,2 2,53 1.65 O,OO~ -;;. 135. 30, 5!i, 141', 
141 w;! • -0, b.b3 -0. -0, -;,:. 130. I U, 9', 15' , 
I!S -v. -0, 9.Z' 2.87 0,002 _J; .• 132, 10, 3~: I 173. 

Ib .,11, -D • I t .«>0 5.23 0,002 -!.o. Ile. I I'. 3') • 183. 
17 Wll, -D. 12. 10 3.18 0.002 .,: . 1410, I 19. Ju_ 20 I, 
18 _it, -0, 12.40 3,41 0.002 -['. Il2, 101, ll, 192, 
19 I! • -0. 2.'0 0.22 0.002 -( , 13~, II J. 3u, 182, 
20 .:1, -0, -0, -0, -0, _i.>, I 13. 100. ge, 232, 

21 :!. t9 65,6 2.57 0.32 0.002 -t;. 104 , 100. 9.1, 210, 
22 :',64 71,9 ",141 2,02 0,003 -tl • lib, 10 4, 9l, 195. 
III 1,07 72.9 e,411 2,l4 0,002 -0. I 13, 112. 8.!, 205, 
24 w 1•1 • -0, 7.ge 1.75 0,003 _t,l, 121, lOY. 10.,1, 209. 
2, ",73 55,3 10, 10 0,'& 0,003 -to' • 123. I 14 , 107, 173, 

26 1,17 44.7 5.6' 0.28 0,002 .~. I 12, 10!!. 63. 172, 
n 1,91 410,1 11.00 0, ;se 0,002 -t! • 107, 102, 4i!, 165. 
28 <.70 41, '" 12.10 0,81 O.OOl .;:. 109, tO J , 67. 172, 
29 3.26 38.1 13.00 I, 0' 0,003 -c- • 109, 10 4 • 61, 180, 
lo 3.39 36.8 13.50 I, 13 0,003 .~i • 109, 10J. 67, 163, 

31 3,46 28,1 13.30 1.03 0,003 -v, 109, 10J, 60$. 1'4, 
3, .s.b4 30.!! 12.80 0.67 0,002 .~l • 109, 'II, 5b. 149. 
33 4.44 36,4 12.50 1,46 0,004 -:;" III, 107, '59, 149, 
3" 4,47 U,8 12, I 0 0,96 0,005 -I..' • I I I , 10', 61, 142, 

.. 
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Table 16 (Cont'd.) 
"OUIILV SYSTEM VAR I AIII.I':S AND ·PARAMEfERS PART A 

TEST NO "-63 FEeD TYPE T8,..a, OPERATION MODE COIITINUOUS 

~UN 'EEIl WAnl! CALCINER EYAP. CALCINER CAL.CINER EVAP .• sySTEM EVAI', 
TIME 1100 IT I YI: COND, .-UANACE COND, CONDo ; Off.GAS D~I'4SITY 

"OURS LITERS LUf:IIS L.ITERS L.lTERS ("UNDAED-T"OU~ANDS OF I:ITUSI ev H GM/CC 

1 12, O. -D. 6, 0,75 0,4' o,n 12, ',36 
I! 45, 30. -0, 39, 1,57 ',112 1,85 26, '.38 
3 70, 56. -0, 66, 3,01 2.110 3,08 40, 1,39 .. 105, 82. -0, If4, 4.4. 4.06 ·5,06 n. r .:sa 
5 134, 157. -D. 219, 5,74 5.40 1.49 68, 1.30 

6 183, 245. -0. ·343, 7,11 6,78 10,40 83, 1.38 
7 =125. 338. -D. 479, B.61 8.l!:i! 13,13 108. I. JIj 

(I "61, 440. -D. 620, 9,70 9.19 16,19 121, 1.39 
9 ?90, !l00. -0. 71 0, 10.52 9.74 18,60 I:U. 1.44 

10 317, 553, -0. 790, 11,3. lO.il2 21,56 141 , 1.4 .. 

I I 332. 6Db. -0. aS9. 12,0·9 10.00 23,35 156, I."" II! .5311. 689 • -0, 949, 12,64 10.114 n,77 111. 1.46 
13 .552, 71,. -0, 990, 13,32 II,l!6 24,20 185, 1,32 
14 117'. 715, -D. 1014, 13.80 11.60 i14.'6 198. 1,40 
15 J75. 741. -0. 1042. 14.21 12.9b 25.01 214. 1.36 

16 $8 I. 741. -D. 1049. 14.75 12.45 2',01 228, 1.38 
17 38 I, 741. -D. 1051 • ".23 12.116 2'.22 24~. I.J4 
II J81, 764. -0. 1074. 15.71 13,24 26.23 2'57. 1,34 
19 39'. 190. -0. 1114. 16,26 13,62 26.23 272, 1.37 
20 395. 816. -0. 1140. 16,67 13.118 26.45 287. 1.38 

21 395, 816. -0. 1140. 16,94 14.J7 26,86 301. 1.36 
22 .. II • 8<12. -0. 1182. 17 .21 14.72 25,33 316 • I.Jl! 
23 41 I. 868. -0. 120e. I? .83 14.96 28, II 33 I. 1.36 
24 .. 17. 890. -0 • 1236. I B,I 0 1,.ii!9 28, II 345. 1.37 
2!1 4". 901. -a. 1307, 18,37 1'.01 211.32 360, 1.38 

26 424. 961, -0. 1314. 111,71 15.71 28.73 315. 1,311 
27 424, 961. -0, 1314. 19.12 15.118 28,73 390. 1.34 
28 424, 961. -D. 1314, 19.40 IS.YII 28.73 404, 1.32 
29 424, 979. -0. 1332. 19,88 16. ~J 21h73 4it. 1.38 
30 424, 979. -0, 13;)2, 010,08 16,it" 211.73 433. 1.36 

31 424, 919. -D. 1332, 20,'" 16.40 28,73 441, 1.3" 
32 424. 979. -D. 1332. aO,76 16.ii!5 28,7J 462, I.J5 
33 424. 979. -0. 1332. 21,17 16.41 28,73 477. 1.36 
J4 424. 979. -0. 1332. 21.38 16.'. 28,73 492. 1.35 
35 424, 979. -0. 1332. flI,72 16.15 28,73 506. 1.34 

• 
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Table 16 (Contld.) 
HOUIILY SYITEM YAIlJAiLES ANIl PAIIAMETEIIS 'AliT if 

TESt NO 11-63 fieD TYPE - n,-a, OPERATION MODe CONTiNUOUS 

RUN eyAp. EVAp."AJOR CALCINEII eVAp EYAp,COND, E~AP, EVAP, EVAp, CAI.CINER CAI,CINIII 
TIllE LIQUID CAUOr, CONDo COND, M,"OIl ION CUND, LIQUID YAPOR '1lE1i o" .. eu 

w+ ,e 011 11. H+ H+ FE OR AI. RU TIiMP, TeMP, TEMP, TEM', 

woullS "DUll GM/I.ITEII MOLA" "OLAR GII/L IT III uM/l.lTEil DEG,e DEG,C Deu.c Dli,C 

I 3,30 ·2,3 0.83 100· 0,007 -0, 112, . i 10, '0, 266. 
2 2,01 !l2.6 3,!I. 1,9!1 0,0 " -u, I", 110, 73, 3'0, 
:I ?,n ",,9 ',09 1.79 0,003 -n, 114, 11 4 , n, 3tJII, 
4 2,611 ",' 6.0 I 1,93 0,002 -u, 114, 114. ,4, 36!1. , J,I4 47.3 11,99 1,92 0,002 -0, I l:S, I 14. 84. 3d. 

6 2." !l0.2 e.." 1,84 0,002 -0, II:S, 11 4 , 81>, JID, 
7 2,82 'f,9 6,!l0 1,92 0,002 -0, 113, 

"
4

• .'. 260. 
8 1.90 511,3 6,93 1,86 0,002 -c, 115, i ", 92, a06. 
9 I,U 63,7 8,66 2.04 0,002 -u, 111. 115. 10". 'eo. 

10 0.66 76.' 9,26 2,04 0,002 -c, 126, 121. 71. 18'. 
II 0,72 81,4 7.47 1,18 0,003 -0, 117, 111, 91. 209. 
12 1,74 83,!I 10,00 2.69 0,003 -fi', 123, 117. !l9. IJI • 
13 2,17 50.5 6,61 1.02 O,OU .c, III, 109 • 94, 13'. 

" 2, I' '9.3 2.19 :2.06 0,002 -v, I !!I, I II. 91. 161. 
I, 2.J6 '4,4 ',69 1,81 0,002 ·C· • 112, /I O. 97. 164, 

16 l,06 " .' 6.U 1.59 0,002 -c, 113. 
" O. 91, 14', 

17 3,79 40,2 7.25 1,76 0,002 -v. 112. " I. 'lib. "J, 
18 3.60 39,2 '.64 1,89 0.002 -0. 112. III. 81>. It', 
19 3.12 '1,4 11,34 I,n 0.002 • 11.. 112, 108 • 8b. 176. 
2n 3.2e 4'.7 9.00 2,04 0,002 .-e, 114, " 2. 86 • 16'. 

21 3,19 42.7 e,l' 2.09 0.002 -(i. III. 110. e3. 1,1, 
22 2.9, 37,11 7.64 1.83 0,002 -t.!. II 0, 1011. 84. itO. 
23 3.25 .. ",. 'II," 1.62 0,001 -u, II ;S, 110, 8'. IU, 
24 3.25 4,.3 8.66 1,60 0,002 _Il. liZ, 10'. I,. 15a, 
2, .1,19 '0.3 8.23 1.64 0.002 _U. 114, III, I !:I , "a, 

26 2." '0.' 9.19 2,14 0,002 -0. III, 110. 89. 121, 
27 ;>,9' 4'.6 10.60 ,,18 0.002 -0. II ;So 110. 8 .... "", 28 ",82 40,6 6.99 2,21 0,002 • Q. 110 • i0 7• e •• 1'50. 
29 _t'l. -a, -0, -0, -0, .') . 113, II D, II>. ,,4, 
30 3.44 44.' eO. -0. -0, -!J. 112, 109 • Ju. 160, 

;Sl -G, -0. -D. -a, -0, -0. III, 10 7 , J3. 1!12 • 
32 J.47 ",,9 -0. -a. -0, .~, la!l. 115. J~, 141. 
33 .lJ. -0, -0, -0, -0, -0 .. III, fOB. ll. 120, 
34 3.68 3e,8 -D. -0. -a. .c, III, 10'. 3l!. 9!1. 
;S, .:.1. -D. -0. -0, -0. .;;, 

" 0, 99. 3 I, 9", 
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Table 16 (Cont'd. ) 
HOUKlV SYSTE" \/ARIIIRlES II"D ~~K~"'f. rERS PI\Kf ~ 

TEST 1110 1\-64 FEF!) rvp!: rfll'-:?'> OPI-I!HION "lODE Cll'lT I '1UDIIS 
RUN FEED wATE'" CALC I III Ell eVAP. CHClllltV C'IlCINr:R l V~". ~VHE'" £\IAV. 
Tl!o!E ADOlf I I/t: CONDo F\J~"II\CE CO'llO. to'Iil. r:H-f;AS IJE>lSITV 

HOURS 1I HitS llfcllS LlI ERS LI HI( ~ (HUNI 'I{~n.,. rHDUSANIlS O~ " TO<;' (; I) FT r,MICC 

I ~9. D. -c. lr. I • ir- I. so I ~. I ~ I I • I. is 
2 9~. O. -('. 17. ?r'L 2.19 14.?'> 27. I. H 
3 121. 1.1. -(-. 4'i. 4 .~, S.41 t ~J. ') f.i H. 1 • $'> .. 157. 52. -0. I ~". 5. Hr q .. r~2 I ,. ~ '> 44. I • ~4 
5 181. 105. -C'. 2 Ill. 1.(2 6.35 1'1.1"1 ~". .. I. -\'> 

I> 21~. I b I • -t:o 5:.'5. 9.21 7.iI,> n.6? /,7. I. 5 ~ 
7 2"9. 2 ..... -0. 1,24. 1C'.~o 9.D2 21& .. '/6 (P. 1.54 
8 2711. SOD. -G. 511 • 12.23 10.;)1 2h.H2 r.? I. is 
9 3OL1. iS3. -I.'. 5811, 13.3;> IU.d5 2"'. n I .:,~'!. I • ~6 

10 321 • "'09. -G. bb7. I ~.21 1I.41! i -: .. 2'4 II ~. I.H 

II 3~b. 43"i. -0. 710. I o;.l;.' 11.?6 51. 'i" 1 ~ I. I. H, 
12 35(1. "61. -c. 7'>2. I~. '; ( 12. S4 $?~4 IS? • ..5" 
13 35r; • 513. -c. dJ4. 1I\.'>i 12. 5'~ ".11 Ib2. 1.-17 
14 ~s .... 544. -no i!~'. 17.2' 12.8'1 34.M 15~. I.H 
15 37e. 5 ... 4. -u. 85 .... 17.e'! 13.12 J 1"')., I ~: 11>5. I. $'/ 

16 319. 575. -r' "" a?5. HI.51 I ~. 40J ~f) •. ~2 111. I • ~e 
17 319. 57,. -£I. 'IfJ7. 19.!16 I '.Id J~.t~~i I t~t1 '" I • ~~ 
18 392. 591. -0. ?42. 1'1.67 15.72 .'t.. H 2.-;;. 1.1t-
19 ~92. 591. -c. ?42. 21).72 14. I] il>.37 211. I • .ij\ 

20 392. 1.23. -L.;. ?6H. ·2D.1>? [I •• H 3('.<,C 22:>. I. -12 

21 401. 625. -c. ?7A. 21.1 J 14." d H.GI 222. I. S5 
22 40 I. 62$. -f:. 970. 21.6, '~.~8 3'1. ;>4 240. , • S~ 

23 401. 623. -...:. 978. n .... 6 14.1>7 H.45 u,n .• I. Sli 
24 40 I. 623. -G. 97H. 22. ~4 14.~D H.h~ 2n. 1 • if' 
25 1101. "119. -c. IOC4. 22.fiil 11,.110 H.~{ 21'1>. I. W 

26 1101. 67'1. -c. 1054. 2 ,. ~6 14.1<5 '11.4 T 29ft:. I. \4 
21 401. 105. -8 .. W6Q. B.7r: 14.10 .-It·.? I H?. I. S? 
28 417 • 105. -C;. 1!J77 • 24.'S 15.62 4 :'. '17 S2'i. I • ~" 
29 437. 705. -L. 1;.197. 25.27 Ib.'>S 41.r-1 31~. I • !I> 

30 46,;. 7(15. -0. 1 12<:. ll>.4 i 17.5' 41. 6~ 351. I. V, 

31 41.1. 161 • -D. I I ~? 27.5;> 18. S1 47.96 H4. I • I'> 
32 486. 7B7. -'-'. 12l!!. 2C.21 11.·j I 44. S I 511. I • S6 
33 507. lilT. -c. 1264. 21' .1:2 1'1.29 u!.t. ?h 39:'. I. \H 
34 509. !lll". -G. 12?R. 2'J.i7 19.58 .. '> • ..,,' IIr I. I.~!! 

35 Sib. IH4. -~J. I B~. 2'1. <2 I 'J. 72 4f).2:) ~ I {. I. i" 

36 516. 901. I ~62. :m. ~\ 19.f.2 40.611 " ~f':. I. \1' 

H Sib. 9r". 151>6. Sll. cl7 19.?6 J" .. Ie "47. I •. -1.; 
38 S'il. ?D4. -G. I ~IH. .H .21 ZO.C? 41.11 4'>". I • ~>< 
39 5 .. 1.' <llb. -G. '''13. .~ I. (6 2('.2'> 49. 1- 4~"). , ."1 
... 0 551. '15.\. -f:. 1450. 32.'~ 3 20.34 SG.",'" Itt':? •• iC 

41 SAO. 100'1. -no '0.35. 32.H to. n ~2.5~ Sl5. 1.3: 

"'2 587. 1 Cbi. -c .. 15'16. H.td 20. "" ':>. TiJ Stil. I • i': 
43 SIlT • I Cb~. -t;. 15'16. H.I? 2n. ~4 '>2. 1~ ';21l. I .If 
.... SA? • I C65. -('. 159b. H.~II 2U.81> 5t. ", S'? I • ,:: 

1>5 S87. 1('6.\. -G. 1'>9A. H. ( .. ?'IJ .il .... '>2.7[; 54 ~. I. 5'.' 

46 1>2b. 1t}89. -G. 1631. 34.15 20.95 52.7r' 51,0. I.ze 
.. 1 b26 • 1089. -t;. l6<'d. 314. i,2 ;> 1 .00 .,~. 22 5/1~ • 1 • i~ 

48 626. 1089. -c. 16I>~. 34. ~ 3 21 • ~15 ~$.b4 ~!17. I. -\ I 
.. 9 b2b. 1::8'1. -c • 161>3. $5. I 7 21. 1 c; '> i. I· .. /):-1. 1.24 
50 62(, • 1"119. -0. 1 .... 6.~. .35.7'1 21.15 Sb • ~~4 1i14. 1.24 

51 626. 1089. -c. 1663. ~'.?? 21.15 54. 2~ '>14. 1.2.5 
52 626. I U89. Ibid. 9,.4'1 21.2:) 54.M 614. 1.25 
53 626. lOll? I I>6~. 3".n~~ 21.2') S4.91 I> 14. 1.2~ 

5" 626. 10119. -0. 161>3. 31. G:> 21.2<; 5~. 2., 1>14. 1.25 
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Table 16 (Cont'd.) 
HOURLY SYSTEM VARUHES 4~O I'~R4METERS P4~f 1\ 

TEST NO R-64 FEED ryPE TAP-25 OPERA TION MODE: C l)'iT ('mOll S 

RUN EYAP. eVAP.MAJOR CALeINER EYAP EVAP.COND. EVAI'. I:'VAP. EVII9. C~lCINEK CALelNER 
TI !IE LIOUID C4T10N tONO. tOND. MAJOR ION CONO. 1I0UlO VAPOR HEO (j~F-GAS 

H+ FE OR At H+ H+ FE OR At RU TI;I1I'. fE!4P. THIP. Ie'"'!'. 

HOURS MOLAR GM/LITEK MDL4R MOLAR GM/LITER CM/L I TEll IlI::G.t OfG.C OEC.C OEl'.1: 

I 2.42 50.0 2.16 1.46 0.O~'2 -0. 112. H11. 19. 350. 
2 4.01 39.3 4.55 2.09 0.('[12 -0. II ~. II D. 83· ~40. 

3 1t.22 .H .5 5.42 2.12 0.(;<22 -0. ILi- I I I. liD. BI. 
4 ".27 31.1 6. ~5 1.98 O. Gl·2 -Li. t. 2. I II. III. 2?S. 
5 ".11 .B.O 6.211 1.8tl C.002 -0. 112. I II • 110. 2'l9. 

6 11.03 34.9 6.50 1.98 0.ue2 -0. 112. I II. 19. 281. 
T 3.38 43.4 6.GI 1.91 0.<:0.2 -0. I' Z. 112. 19. 226. 
8 3.11 42.8 5.69 1.86 0.002 -0. II ,. 1'1. flO. 2ZI. 
9 2.83 47.0 5.117 1.82 C. r:(2 -0. " 3. 115. 81. 2'12. 

10 2.96 II ~.1 .... '8 1.86 0.0(,2 -0. II ~. 11 ~. 112. 2JIl. 

II 2.71 II 1.0 1."5 1.95 o.r::r.z -0. I 1 3. II 3. I:' I. lOf>. 
12 3.03 115.3 8.46 1.9" G.fln2 -u. I I 3. III. !:! $. 214. 
13 2.51 48.1 5.8" 1.57 0.0,:2 -0. 112. II ~. tHo 281. 
I .. 2.~ .. 5(l~9 ... H 1.69 tl.iJJ12 -c. 112. II J. Rio. ~12. 
15 3.15 45.6 5.18 1.19 ('.::!C2 -a. II $. II~. fll •• 2112. 

16 3.62 36.8 S.Ol I.S I (1.0'::2 -;::. I I,'. ItO. 85. 2f!D. 
11 3.25 43.5 4.66 .1.80 Q.:J::2' -c. 115. II I. 82. 2M ... 
18 3.35 "1I.il 11.64 1.62 r.fJC2 -0. 112. " O. tB. Z?::!. 
III 3.96 3".1 6.83 1.65 C.D02 -0. I I .~. II('. 105. 21<;. 
20 4.81 36.8 7.60 2.21 O.Ot;2 -c. II ~" In? 31. Sl6. 

21 5.25 3 ..... 8.01 2.101 0.C(J2 -0. 112. 1 10. 31. 311. 
22 5."2 36.8 7.19 2.B4 0.002 -0. 113. I II. 31. no. 
23 5.25 37.3 S.b" 2.bl! 0.OC3 -0. II ... I 12. 31. HS. 
211 ".95 35.9 3.9 .. 2."5 ~.G02 -u. II ". II ? 31. BI. 
25 3.7S 41.0 2.,8 1.85 0.002 -0. I P'. I I I • '2. ~21l. 

26 2.81 49.5 1.65 1.33 0.r.G3 -0. II I. 10? 26. 31'. 
21 2.1<5 50.5 2.2~ I.HI C.OC>2 -0. III. 10'). 3 ... 30r. 
28 2.10 45.6 ~."5 I.,,, 0.002 -0. II i. lo? 3/0. 3511. 
29 3.14 II I. I ".98 2.12 0.U03 -'l. 117. lOll. 16. 36:.1. 
30 5. ,H. "1.1 5~1I0 1.911 0.01:2' -8. II.'. I I:"!. til •• 2~1. 

31 3.03 43.7 6.12 1.95 0.002 -0. 112. I I I • 8b. 248. 
32 2.'" 50.4 T .::10 I.B6 [).c~z -0. I' 2. III .• 66. 251. 
H 1.95 52.3 1.17 1.9" C.r!.:2 -0. I 14. 112. 90. 21':]. 
311 l.b2 !>2.5 1'-111 1.12 0.CU2 -li. 114. 112. II? 2711. 
35 1."1 54.5 6.1" I.R3 O.ll1:2 -J. • 12. Irl' • 119. 295. 

36 1.26 51.8 7.211 1 ;119 0.oe2 -Q. 115. 109. e9. Db. 
37 1.02 57.8 6. j9 1.62 0.;;;'2 -(J. 116. I 110. 90. 216. 
~8 O.b" 63.6 5.85 1.99 0.UU3 -0. j II>. 109. tI'I. 295. 
59 O. 80.6 ... tl8 2.60 0.rC2 -0. 12S. IL'S. 91. 295. 
"0 O. 1.1 $.90 1.52 O. :HJ2 -0. 127. 121. fo2. 21l1. 

III O. 60.0 2.11 0.43 C.C02 -0. j 31. 1211. 100. 271. 
"2 O. 60.0 2.80 0.115 r..Cn2 -,1. liP.. 116. 'II. 26( • 
"3 O. 60.0 2.80 0.115 c. ei!2 -Ll. 72. '.::! • 2". 292. 
101< O. bO.O 2.tlO 0.<;0 C'('i::2 -0. 31. i ... H. 276. 
loS 1.1i I 112.8 2.92 0.53 0.002 -0. ..... .. i. 211. 2110. 

"6 1.71 50.5 2.60 0.63 O. ~lI 5 -D. 1('11. 1:1 ,. 45. 287. 
1<1 l.bO 106.6 l.b8 ::1.4$ O.Ci:tl -c. IU? 10,. 50. 211f>. 
"1\ 1.41 36.8 ".,>, 0.1 .. r.tH -0. Ir.? Irs. 50. 2? I. 
.. 9 1.69 32.5 9.no 0.20 0.1'1 'I -:J. 1l2. 'u • b'. 290. 
50 1.911 3 ..... 10.10 0.24 G.'.)I,) ·-u. Ir6. I'!S. 4!>. nn. 
51 2.22 35.9 9.6" 0.25 O.~C6 -0. I(lS. 105. ..... 211'1 • 
52 2.26 B.5 8.65 U.2, C.Jt::S -0. IU6. In"_ I.~. 2<1 ... 
53 2.28 32.1 6.23 0.23 0.:JL2 -u_ IOU. I i~". ..... 2a, • 
511 2.28 32.7 6.23 0.23 D.re2 -0. 106. 10lt. "5. 2riZ. 
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Table ,17. 
CALCl~ER CENTERLINE TE"PERATURES. RUN NC. 63~ TBP25 WASH:. 

ITE"PI'RATURES ARE DEGREES CENTIGRADE) 

''''AX RATES ARE DEG C I!-IR FCR HiE ') MIN PERIOe CF GREATES'T CHANGE) 

RUN lCNE I lCNE 2 lCNE 3 lCNE 4 leNt: '; lONE 6 
TIME AVG MAX AVG "AX Ave MAX AVG MAX A II Co MAX AIIG MAX 

DATE Tl"E hR TE"P RATE TEMP i(ATE TEI'P KATE TE"P RATE TEMP RATE TEMP RATE 

12/1 3 BCD I 60~. 1828. 666. II 34. 677. 2043. 663. 1947. 60 I. 17')7. 212. 1497. 
1211 ~ 9CO 2 642. -2(9. 640. -3 I 9. tl8. -435. 545. -481. ~04.-2810. 104.-3016. 
12/13 1000 3 54~. -24S. :;73. -291. 468. -491. ~3.-1624. 117. 62. "7. 62. 
12/13 I ICO 4 ')16. -84. 496. -70. 406. -I~2. 29. -2C. 124. -20. 124. -23~ 

12/1 3 12CO ~ 463. - I 47. 476. -189. 129.-1749. 32. 29. 128. 29. 127. 29. 
12113 I:KC 6 450. -I?a. i85. -418. 12:.. -24. ~O • -11. 127. -21. 126. -21. 
121 I ~ 1400 7 396. -8'i. IU. -42. I 2 ~. 2S. 21:l. 22. 125. 22. 124. 2e. 
12113 1500 8 32 I. -27e. 12S. -46. 127. -46. 3D. -46. 12M. -4? 128. -49. 
12/13 16CO 9 200. -286. 128. 44. 128. 44. ~C. 41. 12H. 41. 128. 4 I. 
2113 17CO 10 21 I. 244. 12? -')5. 12H. -49. 30. -46. 129. -S2. 129. -46. 
211 ~ 181:'8 II 274. -23C. 12? 62. 129. ')3. ~ I • 56. 29. ';6. I ~ I. 59. 
21 13 1900 12 165. -19';. I ~~. -3S. lB. -32. ~4. -29. B. -~2. 135. -32. 
211 3 2000 1.3 188. -21l4. 112. 27. 132. 27. 34. 21. ~2. 21. 140. 36. 
2/13 21CO 14 171. -164. I ~4. -70. 135. 19. ~6. 22. 35. 22. 14S. 22. 
2/1 3 2200 15 214. 215. 114. 2 I. 133. 12. 3S. 15. 34. 15. 147. 15. 
211 3 noD 16 214. -V3. i4. 15. 34. 15. 36. 16. 35. IS. 149. IS. 
2/14 C I , 214. ~2. ~8. I I • 37. 13. 39. 14. '~8. I 3. 1')6. 13. 
2/14 ICO 18 229. f7. 39. 35. 38. 19. 40. -Ie. 38. 19. 161. 24. 
2114 200 I? 27e. 7U. 38. H3. .~ ~. -Ie. 36. -17. 39. 19. 167. 24. 
2/14 300 20 296. 69. 35. 36. .i5. 35. 37. 4 I. 40. 3H. 176. 44. 
21 4 400 2 I 332. 91. 'H. III. 31. - I '). 39. 11. , 40. -26. 189. ~2. 

21 4 seD 22 31C. -222. 38. 14. H. 12. 39. 17. 46. 17. 207. 35. 
21 4 600 23 311:l. -226. 42. -161:l. 39. 211. 40. 28. 49. 22. 229. 43. 
21 4 7CO 2'. 399. 109. 66. -607. B. -48. 35. -42. I ';~. 45. 253. 63. 
21 4 dCO 25 434. -556. 35. 34. B. 31. ~5. 4C. 1';8. 36. 282. 73. 
21 4 90" '1,6 41e.-28OC. 36. -32. 34. -2e. 34. -~,. . 160. 29. 315. 66. 
21 4 1000 77 3')2. 93 I. 6iJ. 259. 31 • -I[? . B. -ICC. 162. -39. 364. 94 • 
21 4 IC99 28 426. 290. 269. 224. 17. -56. 34. 38. 169. 41. 450. I1C. 
21 ,. 1200 29 5')3. 196. 411l. 20 I. 24. 27. 42. 2,). IR8. 39. ')71. '157. 
21 4 130n jO 64 I. 94. 4?1. 156. 32. 54. 47. 21. 207. 48. 67j. 134. 
21 4 1400 31 661. 95. 559. I 17. 1')0. 93. 41. B. 2~0. 63. 741. 146. 
21 ,. ISOO 32 719. 129. 6"2. 199. 250. 229. 56. 59. ·26". 86. 80 I. 16e. 

121 4 16CO 3~ 741. -112. 7"9. 297. 512. 484. 71. -12". 303. I I". 837. 132. 
121 4 1700 3" 77C. I 3t. e31. 215. t1l2. 201. 195. 6,). 371. 1"2. 867. I I I. 
121 " 1800 i:. 178. - I j I. 866. 223. 147. 197. 225. 81. ')31. 321. 884. I ~7. 
121 4 1900 36 789. -ICI. 898. 136. IlC8. IC6. 271. 107. 162. 279. 907. IC3, 
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Table 17 (Cont'd.) 
CALCINER SKIN TEI'PERAfURES. RUN NO. o "i. T!'\P25 WASlE. 

ITEMPE~ATU~ES ARE DEGREES CENTIGPADEI 
It-'AX RATES A~E OEG C I~A FOR THE S I'IIN PEKIOD CF GRE"TEST CHANGE) 

RUN ZCNE I ZONE 2 ZCNE ~ ZCNE 4 ZONE 5 ZCNE 6 
TillE AVG ,..AX AVG MAX AVG MAX AVG MAl( AVG M",X Ave; MAX 

DATE TIME ..,R TEMP RATE TEMP KATE TE"'P RATE TE"'P RArE 'EMP RATE TEMP RATE 

1211 3 aco I 579. 159C. 68G. 1899. 696. 1731. 691. 1675. 6<;? 1683. o. c. 
121 13 900 2 686. -244. 686. -224. 11 I • -204. 682. -246. 503.-2H8. o. c. 
12113 ICOO .3 641 • 208. 651. 197. 676. 1133. 386.-1901. 3"i9. 55. 0. C. 
12113 IICO 4 635. -229. 645. -214. t:S7. -336. 331. -113. 340. -64. O. c. 
12113 1200 5 621. 303. 632. 295. 468. -339. 382. 1000. 39 I. 5,9. o. O. 
1211 3 1301'] 6 63'3. -244. 630. -3CO. 429. 698. 483. 374. 465. 4,"i2. O. C. 
12113 14CO 7 617. 406. 63"1. 4A6. 602. 720. 6 '14. 752. 598. 6')3. o. c. 
12113 1500 Ii 621l. -203. 61il. -118. 681. IC6. 676. 86. 647. R6. o. C. 
12113 IWO 9 6511. l(l. 676. -58. 7e ~. ,S. 61'18. 49. 669. 54. O. C. 
12113 I7CO 10 61e. 1l5. 619. '):5 • 171. h82. 754. 739. 139. 159. O. c. 
12113 18CO 1\ 611. 91. 6f17. -62. 849. I 15. 832. 121. 811. 123. O. C. 
12113 19CO 12 670. -26C •• 691. -95. eo I • 36. 843. -40. 827. 3D. o. D. 
12113 20(0 I ~ 682. -72. 691. -96. e66. 72. 811f. 84. 832. 15. o. O. 
12113 2 H!O III 69C. 89. 693. -IGI. en}. -50. R52. -47. 838. 116. o. o. 
1211.'1 2200 15 695. -41. h95. -82. 873. 3.~. 85'i. 36. 842. 42. o. C. 
12113 2300 16 1Oe. 28. 690. -66. e76. -$1. sS8. -31. 844. -34. o. C. 
12114 0 I r 702. 21. 691l. 65. 81a. -28. 860. 23. 846. -28. O. c. 
12114 I~O I it 102. -29. 6'16. -64. 876. 35. A58. 44. Rid. -35. O. c. 
121111 200 1-1 70 t. 21. 712. -9i. 887. 42. AB. 57. 846. 39. O. C. 
12114 300 20 7::111. 59. 71 I. I H. t!89. 66. 875. b3. 849. 69. o. c. 
12114 4CI] 21 132. -34. 71 ~. 99. 8?0. -24. A76. -25. 853. 74. o. C. 
12114 500 22 104. 37. 7 t i. 52. f!90. ~ I. A77 • 135. a~4. 126. O. C. 
12/14 60'J 23 103. -4A. 116. 78. 894. 79. 87j. 43. a8b. 94. o. c. 
I2I11l TCO 24 10 I. -41. B':). IC8. 904. -5S. 892. -52. 897. -58. O. c. 
12114 8CO 25 lUll. -61. H2. III. 904. -111. 89~. 62. 8?7. 68. o. G. 
12114 700 26 699. -243. 730. ICII. 899. -59. 89G. -51. 8?3. -62. o. c. 
12114 100::1 21 687. - j 15. 123. -261. e8S. -371+. IH9. -419. 8'3 I • -455. O. C. 
121J 4 le79 28 683. 2113. 726. 25~. e77 • -294. 861. -375. 8h1. -408. o. O. 
12114 1200 29 76C. -183. 821. 27S. 875. -21l4. A62. -283. 812. -298. O. D. 
12114 13(0 SO 782. 153. 845. 22R. f.83. 161. 872. 208. "'''I. 253. O. c. 
12114 11100 31 180. 2Ao. B~2. 4/0. e68. 348. RS4. 363. 864. 410. O. c. 
12114 Isec 32 836. 11/6. S51. 117C. 886. 518. 873. S4t!. 1;:84. 574. O. c. 
12114 1600 33 843. 223. 866. 191:1. en. -224. 879. 213. an. -221. o. c. 

,12114 17:J0 34 81C. 150. 898. 158. e96. -129. 882. -144. 897. -123. o. o. 
1211 4 IBen ~5 811. 193. 91S. 170. !!?6. 199. ee2. -107. 896. -140. u. c. 
121111 I'JOO 36 877. -92. 933. -128. 904. -I e7. e89. -95. 903. -R9. n. Q. 



Table 17 (Cont'd.) 
rE"I'E~A rURE S 2.; I~CIlES FRO~ CFIHEit or CAlCINER. KU~ NO. ld. TIlP2!'> WASTE. 

IIe~PF.RAI~RES ARE CrGREES CENTIGRADEI 
(~AX WAlES ARE CF.G C lI'q FOR THe ~ MIN PEMIOC CF GREATESI CHM~GE ) 

RU!'; zeNE I lCN~ 2 leNE 3 leNE 4 LONE ~ leNE 6 
I tl'E AVG MU AVG ,.AX _VG MU Ave MAX AyG MAX Ave MAX 

DATE T1~E HR lEi'll' RAIE IEMP RATE rF~p RAtE re~p RATE TEMP KATE tEMP RAte 

12113 8CO I 611. 17~1. MI. 19~1. 66j. 1893. 664. tAce. 613. 1610. 281. 2021. 
12113 900 2 651. -19R. "'}C. -271. M2. -3'>9. S44. -~91. 31~.-331~. IOA.-3'i2~. 

12113 ICOQ j 561. -22C. 5",. -3IU. 414. -bd7. I ~ j .-7.292. 120. b2. 121. 62. 
1211 ~ IICO 4 511 ~ .. -Ull. 515. -79. ~2Y. -1;6. "4. -2e. 128. -2.~. 1;>8. -26. 
12113 1:00 ~ 49~. -Il~. 4l+1>. 161. I.H.-I I If.'. 1211. 29. 1$1. H. 132. 31. 
12113 I~OO .; 4R3. -I?C. 3M';. -9117. I j I • -IS. 128. -21. I~O. -I~. 131. 17 • 
12113 14CO ·f 442. 91. B4. H. 135. 28. 12H. 22. I.~O • 2H. 135. 25. 
12113 1500 d 3f5. -2H9. 249. ..~. 1 .. 1. l? • I !2. ~2. 135. 45. 11.3. 51. 
1211 j 16CO ? 329. 2SC. 2~' •• ~9. • IlO. ~3. f !1. ~d. I~O. 5~. 1<; ... )3. 
1211 j 170D Ie 421. 1~3. 26C. ~2. 161. 67. 14S. SC. 151. 62. 177. 76. 
12/13 laco II 4!1!. 1·,5. 2H2. 1A. 201. 31. 16d. Ie. 1114. H. 218. e5. 
12113 19CO 12 411.-IIH9. 2"~, -47. H4. es. I A I. 7~. ?OO. 43. 218. 35. 
12tH 2eGO 13 451. j4j. 2'12. l3. 27? 84. 21Y. 1.11. Z" ... 51. 269. ~6_ 

12113 210n 14 S2C. 211. ill!:. -IC2. 314. 52. 242. 4~. 242. 43. 30S. 6e. 
12113 2200 IS ~R8. I II. 291>. H. 3taO. 39. 254. 26. 25S. 23. 336. ')~. 

12113 BCD 16 619. I ~3. 300. 37. ~62. jl. 261. 22. 2103. 19. 315. 51. 
121 14 Il If 1>09. 28. 3D? 21. H? 24. 21S. 23. 213. 20. 416. 53. 
12114 IOU III 63e. 216. 50S. -~al. 3~R • n._ 291. 11. 283. jO. 451. 55. 
12114 200 I? bll. -q,q. 296. 740. lie 4 • 41. 311. 36. .308. 71. "78. 5 ... 
12114 .~cc ~n 661. -2117. 2~1. '>3. 422. 59. 32~ • 61. 3'6. 60. 500. 62. 
12114 4cn 21 618. 144. ?9~. "4. 4 jM. 34. 341. 32. 3~8 • 99. 521. 54. 
12114 ~co 22 61'8. -62. .~n2. h. 4H. 2~. 34'1. 24. "60. 77. 552. H. 
12114 hOD 23 669. -~S4. 315. -180. 463. 54. 359. ~O. ~91. 'il. 574. 4_. 
I2II~ 1(0 2'. 618. -se. i~ f. ·-164. ~1", 41. 312. SI. ~19. ~7 • ~95. cl. 
12/14 s,,::! 2, .11 ~. I S4. S09. Ie 1. 470. '>2. .~AS. '>9. ~20. 41. b15. '>9. 
12114 100 ?6 6I>A.-491P.. ~O9. ~'1. 499. 6e. ~94. ,8. 524. 63. 636. 66. 
1211 .. IIlCO 21 56C. 996. ~~3. 232. 497. -~o.,. 4n. -13C. B8. -2.'2. 660. -10. 
12114 tC9? ~8 b6d. ICB. 414. I ~ 1. 481. b I • 452. 148. 5'>". n. 6RII. 102. 
12114 • 2UO 29 152. ILT. 62~. 199. SOb. 21. Slll. B9. SH. "9. lH. eh. 
12114 1300 .to 1Rl. 91. 6f I. 114. '>CR. 35. 599. -52. 516. C3. 711. fC. 
1211 .. 14(0 31 n6. 145. 696. 114. 522. 69. ·565. -84. 609. 69. 8CI. I IS. 
12114 1500 ~2 04S. 195. He. 233. tH. 3~6. 53~. 63. 635. III. 8j6. 112. 
12114 1600 B IlH. 1,3. 1'13. 264. ~r. ... 2" 2. 5 .. 3. -2S •• 660. 147. 861. 96. 
1211" pr.o 34 eill. 166. B56. 218. P.42. 161. 5~", -21(. 104. 20B. 882. 99. 
1211 .. Illeo 35 894. -I~S. BR6. 21 ... 1154. 184. 629. I .. C. lH. 1'>0. 891. -116. 
12114 1900 36 901. -83- 911. ~a. en. -71. 6M. 103. 856. 12~. 903. 91. 
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Table 17 (Contld.) 
CALCI"lEIt HEAT BALANCE. RUN NO. tH. rtlP:?~ WASTE. 

(H THAli'Y BASE IS lERO DEGREES CENT IGIU,Cl') 

RUN CAlCINER fOTAL HEAT FURI\ACE CUI~lJlA T I V[ fOfAl H(AT IIIITF.RV ,~L CUMULATIVE 
OATE T!"'F. I-tCI!~ JAolCc\ I;, HEA T IjI, FUR:~ACE "'EAT C\;T HEAT Less HEAT LOSS 

CEG C KWH K\ooH KWH t<"H t<\OOH K"H 

J 211:1 80~J I !9~.7 2').1+ 2S.C 2~.0 I. I 211.3 211.3 
12113 9[m 2 36 I. I 2to.9 2f).O 51.0 !I.b IA.1i 112.1 
12113 I cell 3 379.2 40.8 39.0 ?O.[ I d. I 22.7 65.11 
12113 IICO I, 356.~ Id.l 42.0 1~2.0 I/). Il 26.9 92.5 
1211 .~ '700 '" i~C.1l 4 ;.6 II 1.0 115.0 21.'1 21.7 113.9 
12113 I ,me 6 i18.0 116.~ 4 ~. ~ 216.C 28.1 18.2 I j2.2 
12/1 3 I"ce 7 262.6 II 1.8 'S9.0 25').0 2~.1 11>.7 14".9 
12113 I':iCO A 21?1 ,3f).9 33.0 281'1.0 <' 3.0 I ~.O 161 • .; 
12113 l!lcn 9 I 76.3 27.3 21.0 31').0 16." 12.9 171+.7 
12113 1700 If! 172.9 25.6 21;.0 B9.0 12. I 13.5 181'1.2 
1211 ~ IRC) II PH • ., 22.1) 21.0 360.0 IC.2 11.1'1 2CC.a 
1211 i 19Cr.; 12 161. i! 20.'> 19.0 H9.0 IC. I 10." 210.3 
1211 3 2:::0Q 13 Ii ..... 11'1.5 I 7.C ;S96.0 10.3 A.2 211'1.5 
1211 3 210Q 14 1113. I 1'>.2 14.0 410.0 Il.A 6.1.1 224.9 
12113 22CO I ~ 161.1 16.1 1">.1i 1t:'~.O 7.5 !l.lI 2B.> 
12113 23no 16 IS!.5 15.2 11t.0 II ~9.0 7.7 7 • ., 241. I 
12114 11 11 147.b 111.2 13.0 1152.0 1.6 b." 247.6 
121111 100 If! I'iS.1I I i.9 I .~. 0 4"'5.0 6.~ 7.5 2,5.1 
12114 2CO I? 169.6 11+.8 111.0 1179.C 6.1 8.1 263.8 
12/111 3'10 2J 166.C I I .8 11.0 490.0 5.~ 6.·~ 210. I 
12114 itO;) 21 156.1t 12.7 12.0 502.0 -;.3 7.4 277. It 
121111 ~CfJ 22 1>1.2 11.9 11.0 513.0 6.' 5.6 21B. ;J 
121111 "CO 2~ 141.8 12.7 12.C 525.D ~. I 7.5 290.0 
12111+ 7eo 211 11.9.2 12.6 12.0 ~ 31.0 4.7 7.9 298.1.1 
12/111 Ref' 2'i 146.2 10 ... IC.O S'.7 • 0 2.? 7.5 ~06.0 
12114 9r;n '16 U,!.P 11.4 II .0 5511.0 2. I 9.3 315.2 
12/1 II Icce 27 126.~ II1.d II.C '>69.C C.O 10.8 326.0 

I) III A;';CE NCT CAlCl.lMEC 
12114 1200 27 132. II 20.'1 21.0 510.0 C. 20.9 3"6.9 
121111 I :ICO jC 1 .. 13.7 Ill.O IC.C 6no.O O. 10.0 356.9 
121111 IIICO ~ I I 311.1 10.0 IC;C 610.: [ . 10.0 366.9 
121111 150;J 32 132. I 1.C 9.J 61?C Co 9.0 375.9 
121111 Iteil H llil.2 ?C 't.0 62A.C C. 9.0 3ell.9 
12/11. 17~O .~II 'Ic.c 9.U 't.C 63f .C C. 9.0 393.9 
12114 I A 1::0 35 82.1 9.0 9.0 64".0 C. 9.0 "C2.9 
12114 1900 36 86.$ 8.0 e.o 654.C c. A.O "IC.9 
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Table 17 (Cont'd.) 
CALCI~EK FI.;,\~ACE rE~p~RAIL~ES. RU~ fllO. bj. TBP2'> I'ASIE. 

Ir~~PFKAIURES ARE CEGREES CENIICAADEI 
(~AX RATES ARE CEG C I~R FCK rH 5 ~IN PERloe CF GREATEST CHA~CEI 

RIJN lC~E I lC~E 2 lCNE 3 Lr.~E 4 lCNF ~ ICNE 6 
II~E A 1/'; ~AX AVG ~AX AVC MAX Ave MAX Ave MAX Ave MAX 

DATE I I~E ~R I~MP RATE TEMP RAIE IE~~ RArE TE~P RAIE IEMP RATE TEMP RATE 

12113 PO~ 74C. 19C7. 71, I~ • 2j~b. 5~2. Ib2C. 74b. 22b I. 709. Ib~? 787. 2519. 
1211 ~ 9CC Be. -199. 716. -249. 55 I. -bll. 783. 368. 14H. -232. e 31. 472. 
1211 3 Icr.n 7~9. Ill. 760. .120. . 576. lies. H.B. 6K • 146. I bC. ri12. 2e4. 
12Ill II cn 764. -1113 • 16'1. -226. 547. -171. AIO. -199. 742. -17R. ao~. -l2l. 
12113 12ce 7S6. -297. 7A2. 2eR. 5'>C. -219. RC5. 254. 147. 2". RII. 284. 
1211 ~ 1.lr.C b 199. 184. T?4. 11C. '>52. lep.. H2C. 244. 7h3. -187. 831. -pe. 
'" I 3 l4en 7 7d6. 245. 738. 27b. ,6T. 2SS. H25. -432. 162. 35n. 1?:). -445. 
1711 ! 15UC 8 79b. 16e. 781 • . 44S. <;61. iSj. 719. -248. 77C. -266. 796. .35S. 
1211.1 I ~cr. 7 HIC. - IRC. 771. 448. 5'>8. S~)2. 771. -IH. 7~ 1. -I II. Iri4. -222. 
12/1 ~ 17CC IC. 799. 722. 7?4. "-~ 3. 5n. -4e8. a ~ I. 1194. e:J 3. 6~1. 8.12. 955. 
12113 18CD II 192. -259. 779.· - l?l. t'b. 10.C. e86. '52. 860. 252. 879. 2l7. 
12113 19Cr. 12 798. 272. 766. 286. t4 7. SCC. R9,. 321. A~ 7. -288. A72. -214. 
1211 3 2cao II 7H I. - 151. 76;. 3CI. 66 I. S~7. MI. -45C. 862. III. 81S. -ln7. 
12113 21CU 14 778. -31 ~. 754. -H7. t57. -209. 893. -575. "-5d. -I ~R. 871. -149. 
12113 2200 I'> 779. 274. 759. 311. t62. 26R. 890. 51 I. ~~~. 66. 86~. -55. 
1211·3 23=::~ 16 7H. 265. 75C. 2hS. t5~. -347. R?I. -449. RH. -77. Ho,;. I r.r. 
12114 I) II 77b. -202. 7,0. -231. 66'4. 58~. R7d. 288. H~7. ~5. ij64. -76. 
12114 ICC Itl 775. -252. 755. -319. 661. -54'. 892. -327. ~54. -00. d63. 136. 
12114 200 19 la I. -276. 761. -377. 661. -393. 904. 3hl. 8~ :i. 63. SH. II H. 
1211. 3CC! 2G 1~1. 21 j. 7". -239. to9. 225. 903. -454. P,?O. 100. ~RU. 165. 
12114 4[C 21 78~. 21 ~. 758. 116. 663. -481. 908. -176. oa. -51. d94. -156. 
1211 4 ':ICC 22 7A~ • 2e7. 756. 2d4. ~6il. -1'>2. 9CI. 292. ~8 ~. ~~. ~97 • 8 I. 
12114 hCO 23 7~6. 291. 761. - 341. 612. 451. 917. -599. 1194. 171. 89U. 225. 
12114 7CO 24 716. 282. 77.1. -279. 611 • -2,3. 916. 574. 819. IlC. ij97. -198. 
12114 ~Co 2~ 1~5. -367. 175. -45ij. 6M. 798. 912. -542. ~H. -226. 995. -2C5. 
IL/14 9!:8 26 79C. 199. 767. 29ij. 662. -614. 9Cg. -431. 891. -106. RRy. -22~. 
1211 4 lC~O 27 I~C. 164. 759. 312. t4d. - 50 I. H96. -26P.. ~77. -288. 874. -5r~. 
12114 1279 2A 783. -20~. 7S2. -19.1. ~46. 514. ~87. -341. A6S. 251. 864. H3. 
1211 • 12CO 2/ 869. -~7C. A42. ISh. b 34. 660. R17. -256. e1S. -217. 814. -H2. 
1211 4 I.leo :!n ~15. -A2S. 842. B72. 6~1. -118. AP4. -HA. eec. -2~5. e79. .312. 
12114 ,.00 II e6~. -561. e ~4. - T4C. aD. -6~·'. ij7.l. -476. e~9. HI. 86S. 417. 
12114 ISOO 32 892. IICC. R>7. 124'/. t.2. R95. API. 5e9. 8~6. 413. e85. 482. 
1211. 16eo Jj 912. 824. B79. 747. 653. dC9. ij9C. Be. e9 I. 290. H89. 29~. 

12114 17r.n 34 945. 742. 908. 867. t~H. -54C. 9CI. 294. ~99. -216. 895. -257. 
12114 I~CJ I'> h8. 1099. 91 I. 1291. 653. 861. 899. lB. ~97. -415. 893. -445. 
12114 IQCD 16 981.-1699. 958.-1501. 668.-IO~2. 9C8. 23R. 9'17. -191. 901. IIC. 
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Table 17 (Cont'd.) 
P~OCESS L1UU I CS INvHTCRV. RtN NO. 6~. TA~25 ~ASTE. 

~u··" PROCESS P~QCES; EV~PORATCR CAlCI'ER CAlCII~r:R CAlCINER ~'JAPCRATCR CUHUl. 
DATE TlMF. ~ClJK HED WATER CHAf\G:Z ACD III VE CHAN~E CALC. HED CONC. vel H2O/FEED 

LI TE~ 5 L1HR~ LI TtR ~ LITERS LI TEKS L1TE.S LI TERS RATIO 

1211 ~ c;:o I 12.2 C. -1.4 -0. 4.6 5.~ 11.6 C. 
1211 ~ 9GO 2 4G.R ~C •. 1 1.9 O. 4.6 14.8 65.2 0.6 
12113 I::CC 3 7.~.7. 26.5 -C.5 -0. 4.6 26.7 51.2 0.7 
12113 lieD 4 32." 26.5 ~.3 -c. 4.6 2~.fJ 54.6 C.7 
12113 121!C 5 2?4 7~.7 -C.2 -0. 4.6 31.7 101.4 1.1 
12113 13no b H.O 19.5 (:.6 -0. 4.l 40.1 114.3 1.3 
12I1.~ 14[ 0 7 34.1 94.t C.2 -0. 0.; .~5. 6 12P.7 I.S 
12Ill Isec a ~9.6 102.2 -d.l -0. 1.0 32.8 141.7 1.7 
12113 1080 ? 2~.~ 60.6 2.6 -c. G.4 2i.P. 81.0 1.7 
1211 ~ ITVO 10 29.2 53.C -3.2 -0. -0 •• 16.R eo.3 1.7 
12111 I ~CD II 12.~ H.C -1.6 -0. ·0.6 I.I.~ be.3 1.8 
12113 1geo 12 Id.Z R3 • .1 4.9 -u. 1.2 IS.S 96.0 2.0 
12113 2r~0 Ii -C.~ 26.~ -2.7 -c. 0.,; 1').1 2e.R 2.1 
1211.3 ~IDO 1'. 21 • .I C. 2.1 U. -0.'1 12. ~ 19.6 1.9 
12113 22[0 I~ -I.? 26.~ -2." C. -c., IC.11 le.1 2.0 
12113 ~ 3ca 16 I.l.a 3.e -0.0 o. c •• I I • 3 11.8 2.0 
12114 0 II -o.~ O. 2.5 -0. -C.~ IC.~ -~.2 2.e 
12114 Iro IH 0.6 22.7 0.6 O. -0.4 R.6 23.7 2.0 
12114 2nD I? IC.~ 26.5 -2.1 O. -c.'> 7.9 4C.5 2.u 
12114 ·100 2~ 1.4 26.5 -0.9 C. C.5 7.9 U.9 2.1 
12114 4[0 21 U.! O. -1.1 G. -c.'> 6.~ 2.5 2.1 
12114 ~OD 22 ~.R 26.5 1.3 O. C.2 9.0 21:.3 2. I 
12114 6CO 23 ~.8 26.5 -3.r. O. -G.I 6.? 34.0 2.2 
1211. Ica 24 .3. I 22.7 .. -'1.9 ~. -C.4 6.0 ~ I. 7 2.2 
12114 ~CO 2'> b.1 71.9 C.5 -0. 0.1 4.0 77.R 2.3 
12114 900 26 1 •• O. 1.1 O. I." 4. I 7.4 2 • .3 
12114 IGer: 27 -I.b 'J. 3.4 -IJ. -I.H -2.4 -2.5 2.3 

P.AlANCE Ncr CAlClJlATEC 
12(14 12UU 2'1 ~.2 Irl.9 -1.5 -c. -I.i -1.0 2~.1 2.3 
12/14 Il~J . \0 .- fl • -1.6 -0. C.O -O.h 2.2 2.3 
1211. 14fC 31 La c. 1.6 -0. -O.u -0.6 -C.2 2.3 
12114 1')1),1 32 -0.8 C. 4.6 -c. -O.U -0.6 -4.8 2.3 
12/14 I~C!] H -C.O U. -1.0 -0. C.O -O.b 1.6 2.3 
12114 "r.'1 34 C.3 C. -o.? -0. -C.I -0. r I.~ 2.3 
12114 IRt:n .15 C. c. I.r. o. C.O -0.6 -C.~ 2.3 
12114 '?JO 3b -C.j C. 1.4 u. -n.n -0.6 -1.1 2.3 

-' 
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Table 17 (Cont'd.) 
EVAPORATOH HEAT BALANCE. PU~ NC. 63. TaP2S WASTE. 

C~~I~ALPV SASE I S ZERO DEGREES Ce~rIGRAOEI 

RU", ~Elr FRO~ TOTAL HEA r HeAl TO TOTAL HEA' PUMP COOLER INTERVAL CIJl'4lJlAI1VC 
OA IE lI~e "CUR STEAM I', CCNOEI;SAIE CUT ceEFF Ie lENT HEAT LOSS HEAT LOSS 

KIoH Kkt< K",H KWH B/HRISF/CF KWH K.H 

121 L~ ~CJ 0.1 C.6 P.j 2~.6 429.0 -22.1 -22.1 
C 211.1 9CC 18.5 23.1 26 •. \ H.b 309.2 -1(.4 -32.S 
12113 IreD !1.2 35.6 31.1 5705 293.7 -1.7 -34.2 
12113 lice .. 42.4 46.4 .~e.o 42.9 2S~.~ 3.5 -jO.7 
121,3 12UC ~ 71.9 11.~ 61.4 64.11 O. 12.6 -111.1 
12113 I 3D!] 6 91.5 9H.:I 79.0 ~!. 7 C. 14.1 -l.S 
12113 1

'
,CG 1 95.9 103.1 12.6 77.2 O. 25.9 22.4 

IUI3 I~CO 6 10~.O 115.2 9(,2 94.0 432.8 21.2 4j.1 
12113 16CD ? 9~.9 101.1l 7?4 1l2.5 O. 18.1 62.4 
12113 lIDO 10 89.4 92.2 62.1 83.1 O. 9.1 71.5 
1211 ~ 18eo II 63.1 66.0 31.9 se.2 o. 7.9 79.3 
12I1.~ 19CQ 12 66.1 69.6 63.5 6!.7 O. ;.9 85.2 
1211.1 2COO I ~ 0.1 1.2 23.8 24.2 O. -23.0 1>2.1 
1211 ~ 2.eJ tI, 1905 2C.~ 11.9 3~. 2 21.0 -la.7 43.4 
1211 ! 2700 1\ 6.6 Ie .3 JC.~ ~~.O ICO.3 -24.3 19.2 
12/13 Hr.G 16 O. I 4.0 2r.3 25.1 111.4 -21.1 -1.9 
1211. :J 17 0.1 3., 17. ~ '-2.2 IIR." -IH.7 -20.6 
1211" ICO 18 ?6 I~.~ 14. 1 38.1 12C.1 -25.2 -45.8 
1211 .. 2CI) 11 I~.S 22.5 H.S 42.0 I.m.o -zo.n -65.9 
12114 3eo 2(1 ~.6 7.4 24.4 29.4 132.~ -22.0 -87.9 
12/14 400 21 C.I 3.3 21,3 32.9 150.9 -29.6 -111.5 
12114 :iea 22 0.1 ... 7 25.1 31.1 1~3.8 -26.4 -143.9 
1211. hea B 1.1 ~.~ ~0.2 3~.9 161.0 -3e.6 -1'4.5 
12/1" 100 24 C.I 3.'1 26.1 31.4 I ~2. S -21.5 -202.0 
12114 BOO liS 0.1 5.2 1~.6 2C.2 131.6 -15.0 -211.0 
12/14 9(;0 26 0.1 6.1 18.4 2C.1 22.9 -. ! .. It -.1:30." 
12114 Iceo 27 1.3 -1.1 e.o p.e o. -9.1 -239.~ 

~ALA~Ce Ncr CALCliLAIEC 
12114 IlOO 29 u.H -4.S 7.9 9.9 0. -14." -253.9 
1211" noo 30 C .. I -C.I I.? 1.9 O. -2.0 -255.9 
1211. 14CO 31 0.0 C.l -C.6 -C.2 O. Cd -255.6 
12114 ISOO 32 0.1 C.l " .4 5.9 O. -S.1l -261.4 
1211" 1600 H C.I C.2 4.7 6." O. -6.3 -267.1 
12114 peo 3" C.I C.2 2.2 ".2 O. -~.O -271.7 
12/14 lijeo 35 0.1 C.3 I.S 4.2 C. -j.9 -275.6 
12/14 1geO $~ 0.1 r..3 ".9 e.3 o. -7.9 -283.6 
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Table 17 (Cont'd.) 
CALCtNEQ LlQUIC lEvEL CCNfROLLER DAT_. RUN 1li0. 63. T8P25 WASTE. 

AVERAGE AVEk.\GE R.fII.S. fIIAX tHU/'! AVERAGE FEeD VALVE 
RUN CALCINER DE .... AT ION CEV lATICN DEv IA TI CN CALCINER POSIT 1011. 

CHE Tl"'E HOUR L1(;. LE'I. FROM SET PT FROM SET PT FRC,", SET PT FEEt RATE PERCENT 
LITERS LITERS LITERS LITERS LlfERS/HR OPEN 

CO~TRr.LLE~ ON MA~UAL AT STARf CF t(UIIi 
1211 ~ l!CO I 2.5 ~.9 15.6 
12/13 900 2 7. I 1'>.2 67.8 
12113 1000 ~ I 1.7 27.0 71.7 
1211 ~ 1100 4 12.U 22.9 S€.6 
12/13 1200 S 19. I 31 • .3 H.a. 

12/13 1255 CONTROLLER C~ANGE. NEIoi PARAMETERS ARE 
SET POLNT I-o.Cl'/e eAlIIowlOTH 20r; RESET 4H CONTROL RANGE 50.0P/C 

1211 .3 1300 6 2'>.5 40.0 84.4 
1211.3 140n 7 22.1 -0.3 C.4 -C.6 34.9 63.0 
12113 1'i00 8 211.3 U.2 C.4 C.R .~2.6 7C.5 
12113 1600 '1 29.1 , • I 1 • I 1.2 23.7 56.4 
1211 3 1100 10 29.0 0.9 1.0 1.2 16.4 53.9 
12113 IAOO II 28.4 n •. 'i C.4 C.7 1.3.~ 60.2 

IM5 29.8 1.7 15.2 0.6 
1211 3 190r) 12 29.3 1.3 1 • ~ 1.7 15.7 38.0 

1955 30.0 1.9 24.2 29.5 
20CO 30.C 1.9 16.7 C.7 

12113 200U 13 29.2 , • I 1.2 1.9 15.1 4C.b 
2005 30.U 1.9 16.9 [,7 
2nl0 3C.O I .9 111.3 C.7 
2015 29.9 1.9 13.1 C.7 
2020 2':1.7 1.r 12.3 3C.6 
2C30 29.9 I.? 14.3 C •. , 
i'0.~5 29.7 1.7 6.1 C.II 
2040 29.9 I.R 11.0 0.7 
2045 29.1 1.7 10.1'1 0.7 

121 13 21CO 14 29.8 1.7 1.7 1.9 12. I IC.5 
12/13 2200 15 29.3 1.2 1.2 1.5 9.8 .:51.5 
12113 2300 16 29.4 1.3 1.3 1.5 11.2 26.9 
12114 0 11 29.5 1.4 1.4 1.5 1:::l.1 20.9 
12114 ICO IR 29.3 1.2 I.~ 1.4 8.6 11!.9 
12/14 200 19 2B.7 J.6 C.b (.8 7.S 25.2 
12114 300 28 21'1.8 0.8 C.1l 1.0 7.9 21.4 
12/14 4CD 21 2il.6 0.6 C.6 C.9 6.8 21. ~ 
121111 'iOO 22 2i3.6 0.5 C.'> C.6 9.0 2 1.3 
12/11~ 600 23 28.7 0.1 C.7 C.8 11.7 16.H 
12114 700 24 28.3 0.3 C.3 (,5 5.1 21.2 
12114 fiCO 25 28.3 0.3 (.3 C • ., 4.3 20.9 

900 30.0 1.9 21.4 I • [J 
12/14 90[1 26 28.5 0.5 C.7 1.9 3.9 17.3 

905 .io.e 1.9 1.0 I.U 
12114 ICOC 27 2S.9 0.8 1.0 1.9 -2.9 IC.~ 
12114 1(99 21'1 28.0 -0. I C.I -r.2 -2.2 22.5 
12114 120C 2} 21.6 -0.9 1.0 -1.2 -I. I 0.4 
12114 13120 3iJ 24.5 -1.0 I • 1 -1.2 -1.2 C.4 

E"'O OF fAl!LE 



.. 
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Tobie 17 (Cont'd.) 
EIIAPCRATOR llUU I r. LEIIH CONTROLLER CArA. RU!I. NO. 63. TBP2~ wASTE. 

AIIERAGE AVERAGE R.M.S. IIAXIMUI' AIIERAGE FEED IIALIIE 
RUN [IIAPCRATOR D£:'IlATION CEil rATION DEVIATION EIIAPORATOR POSIT LON 

DATE TI"£ ~CUR L1U. LEV. FROM SET PT FKUM SI';T PT FRC~ sn PT FEED RA TE PERCHH 
LITERS L I rEf< S L HERS LITERS L I Tl'R S/HR OPEN 

SET POINT SC.OP/C I!AAjO",IOTH 25 RESET leM CONTr.OL RANGE 20.0P/C 

1211.3 !leo 21.5 {1.~ 1.0 -2.7 12.2 2. I 
AilS III.G -7.3 .'1.9 98.2 
PlIO 2?1I 8. I I 1.3 C.5 

12113 9(0 2 20.8 -n.~ ~.3 e. I 1I0.t! 32.8 
12113 ICCO ~ 20.3 -0.9 1.2 -2.0 ~1.1.2 29.0 
/2113 I 1(0 II 2C.1I -G.? C.9 -1.4 32.4 3C.6 
J 2113 1200 'i 20.11 -!i.9 C.9 -1.1 29.11 32.8 

1211 ! I:SCO CCNTRCLLER CI-ANGE. NH PARIIMETERS ARE 
sn PCINT 50.0P/C f' lI"lOw I CHi 1I(j RESf.T IC~ CONTROL RANGE 2P..OP/C 

121 J3 1.100 6 2C.~ -0.7 C.7 -1.2 :19.0 35.8 
12II,~ 14CO 7 20.7 -C.5 [.5 -[.7 S4.1 'I~.6 

12113 15eo A 2C.8 -(j.~ l"!.5 -[.7 39.6 H.9 
12113 1600 9 21. j C.O C.7 1.9 28.8 26.9 

162<; 30.1 8.9 73.3 U.S 
12113 11[C IC 2l:.8 -r.4 3.2 fl.Y 29.2 '\ I. S 
12113 IHro II 21":.9 -0.11 1.5 -.3.4 12.'1 12.4 
12113 1geo 12 21.7 0.5 I.R 3.2 IA.2 9.2 
12113 21.10C J ~ 20.6 -U.6 1.4 - ~. '1 -0.5 G.7 

2[35 15. I -1).1 9.5 C.6 
12113 21eu III 20.2 -1.1 2.3 -6 •• 21 • ~ 14.6 

214'J :IG.C fl.8 1.9 C.7 
12113 22GO 15 2,~. 5 2.2 3.9 P.t! -1.9 C.8 

222~ I ~. 5 - 7. P- I.? C.7 
121 13 2 ,~oo 16 19.8 -1.4 2.6 -7.1l I '3.8 9.6 
12/ I 4 0 I 7 21.5 []. I C.6 2.0 -f:!.5 I.S 

10 2 (.7 1'0.4 '::..7 C.6 
15 27. I 5.8 7.b C.7 
3') 26.9 5.6 I.H C.7 
40 27.G 5.7 0.0 0.7 

12114 ICO If! 25.4 4.1 1,.3 6.11 0.6 C.7 
12/14 2no 19 2C.1! -0.9 1.4 -2.11 10.8 12.0 

24'.) 29.11 I! • I O. C.7 
250 lr.9 6.6 0.0 C.7 

12/14 ,~co 2C 23.9 2.7 ".0 e. I 1.4 J.3 
31'::. 27. II 6.2 0.0 C.7 .. 12114 4r:0 21 22.13 I. S 3.0 1;.2 o.~ C.7 
r)co 27. I :1.9 C.O C.7 

121111 SUO 22 21.9 0.6 2.6 5.9 !l.8 5.b 
12114 oCO 23 23.4 2.1 2.5 4.1 3.8 C.l 
12114 700 24 2e.9 -C.:I 1.4 -2.0 ,3. I 3.4 
12/111 HCD 2~ 22.4 1.2 2.6 5.'::. 6.1 3.7 
12/14 geO 26 22.9 1 • 7 2.4 5.2 9.4 C.6 

?J'i 29.3 8. I 59.5 C.5 
920 29.5 a •. i I :3. I C.S 

121111 ICoO 2l 24.3 i.C 4. I e.3 - 1.6 C.S 
ICIO 27.8 6.5 "T."'> C.') 
I ~ 15 2~.7 7.5 7.5 C.5 
1(20 2P..6 7.4 3.9 0.4 
1[25 28.!:! 1.6 5.7 C.') 
IC.iI:' ~C.I fl.9 5.7 C.4 
1035 32.11 I I .2 ,~. 9 C." 
I n'~o 29.1 7.9 1.9 0.11 

1211 II Ie?? 2!:! 27.11 6. I t.R I 1.2 C. C.4 
I 1[5 3C. I 8.8 -1.0 C.4 

121111 12JlJ CCNTRCLLER TU MAI\UAL 
12114 1200 29 23.2 2.6 C.5 

HO OF fABLE 

• 
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Table 17 (Cont'd.) 
EV4PORATOR OE~SIlY CC~TROllER DATA. RUN ~O. 63. TeP2S WASTE. 

.WG Ave RMS "",~X STEA~ AVG 4YG R~5 MAX AVeRAGE AVERAGE STEAM CHEST S IEAM VALVE 
~lJ" EVAP CEv ctv DEY P~E 55 STeAM OEV DEY DEY S TEA~ eVAPO;{ATOR HEAT TRANSF POSIT ION 

['ATe TI~E "CUR Of 1'4 s.~. S.P. S.P. 5. P. p~ess S.P. ~.P. S.P. CONO RAte CONO RATE COeFF. PERCENT 
GtcC Glee GtCe ~/CC. PSlu PSIC PSI PSI P~I LI TfRS/HR LIIERS/HR 6/H/SF/OF OPEN 

SEI P011>T 35.0 6ANe Mlcn' ICC RESEI 10M ceNTROL RANGE ,.0 
seCCNDARY SY> TEM 6ANO WIDTH 50 RESET ~M t;C~T~OL RANGF. ~.O 

12C 1.3e -C.C' 'I.? 12.1 2.2 0.1 I~.b (.9 
125 1.3e -o.es IC. ! 12.2 2.0 n.1 16.1 1.1 
13e 1.2'1 -0.':0 IC.I 12.1 2.0 0.1 Ib.7 C.9 
735 1.3C -O.CS IC.2 12.1 1.9 0.1 15.7 I.e 
1~(; I.K -o.es I(.~ 12.4 l.e 0.2 22.0 1.1 
145 1.3C -O.CS In.l 12.2 2.1 0.2 2~.1 e.9 

1211 j eCf) I.~C -O.CS e.os -G.06 I(.e 12.2 2.2 2.2 2.1 0.1 18.4 1.1 1.0 
e~s 1.25 -o.le 19.1 2C.1 1.6 78.3 115.2 1.4 
~SS 1.29 -U.C6 tl .. ~ 19.6 2'; I03.~ Ie 3. ~ 5.9 

1211 ~ geD 2 I •. ~2 -O.lI3 C.04 -O.H! 12.9 I S.2 ?.S 2.~ 3.7 .'5.6 84.9 115.5 3.3 
12113 Hl,)C 3 I.B -O.Ol C.C2 -Ir.o.! ,S.C 11.2 2.2 2.2 2.S SI.2 155.5 114.2 5.0 
12113 IICO .. 1.52 -0.03 C.03 -0.t5 15.6 17.1 2.1 2.1 2.t> 14.1 156.9 271.4 5.1 
12/l l 17eo '5 1.31 -C.04 (.Cll -O.os 16.S 18.6 1.8 I.~ 2.6 121.0 212.1 424.1 1.4 

Ins 1.3(; -0.C5 I7.S 19.1 I.b 141.5 231.6 A.S 
I22C 1.5C -0.(5 11.'> 19.2 1.1 1~1.9 243.8 8.5 
1225 1.29 -0.06 17 .5 1'1 ... I.M 154.1 24 r.6 8.'> 
1250 1.29 -o.c~ 11.1 19.6 1.8 155.6 248.; e.s 
Ill> 1.3e -O.CS 11.5 19.6 2.0 156.2 2~8.4 A.S 
124G I. SC -0.05 17 .6 19.5 2.e IS6.6 214.0 8.5 
1245 1.50 -O.OS 11.5 19.5 ~.D IS8.8 216.1 8.5 
12SC 1.21 -0.C6 11.5 19.; 2.0 1;8.3 252.8 8.4 
1255 1.29 -0.06 If .5 19.:; 2.0 1'>2 •• 248.0 8.5 

12tH I$GO I •. I(j -0.05 C.OS -0.06 17.5 19.3 1.9 1.9 2.1 152.0 248.5 543.0 8.4 
IB5 1.5C -0.05 17.S 19.5 2.0 -1.0 -1.0 e.4 

12113 14CJ 1 1.5C -0.C5 [.05 -0.C6 17.5 19.!> 2.n 2.[ 2.0 159.1 231.9 556.5 M.5 
1211 3 I SCI) 8 1.31 -0.04 C.04 -::J.OS 20.6 22.3 1.1 1.7 2.0 180.6 260.1 tle.1 9.4 

I~OO 1 .. 5': -0.05 21.3 211.8 1.5 IB.4 201.6 1.6 
12Il.l 160Q 9 I.B -o.n C.03 -C.CS 22.6 24.3 1.1 1.1 I.~ ISb.6 226.5 ~21.1 a.1 

16C~ 1.21 -o.ce 21.e 29.0 1.2 I ~8.1 200.~ 9.1 
1610 1.24 -0.11 !,'\ .. 2 34.4 1.2 110.4 222.!> 11.4 
1~3S 1.19 -O.I~ H.1 39.3 1.1 1~9.1 212.S 8.6 
16~'> 1.16 -0.19 43.8 4~.9 1.1 IH.8 IQI.2 11.3 
17ee 1.24 -r..11 4l.P 46.0 2.3 181.2 229.1 IC.3 

1211 ~ lIra 10 1 .. 26 -0.01 (.09 -0.19 32. I 33.9 I.d 2.r 2.1 155.3 219.3 449.2 8.7 
1145 1.41 0.06 22.1 25.1 2.S 12.8 144.0 4.2 
11SC 1.42 0.01 20.1 23.1 2.4 H.I 123.8 3.5 
I l~S 1.42 0.07 1?9 23.2 !.5 }S.6 100.4 4.5 
I~r.a 1.41 0.06 21.~ B.4 1.6 63.2 111.5 6.3 

12113 I~C!} II 1.31 0.~2 (.0" O.C7 29.2 31.5 2 •• 2 •• 3. ,~ 91.9 110.5 525.9 5.9 
lees 1.40 0.05 ".2 23.8 r.s 120.7 160.1 9." 
1~20 1.32 -O.u.l 27.~ 33.2 6.0 24 •• 1 296.6 ~.5 

1825 1.2e -O.~I ~G.f! 5~.9 4.1 2B." 256 •• 8.2 
18 ~s I. be O.J5 l2 .. ~ 19.2 t.4 88.3 111.8 1.0 
1841 1 .... 1 D.Co Ie .1 18.1 1 •• ~ I •• 69.3 1.1 
I~"'i 1.36 O.Ol 12.2 18.4 6.2 0.1 41.3 C.9 
18S0 l.l8 0.G3 IC.3 le.s e.2 C.I 36.1 1.0 
1855 1.3e C.03 ~.C 19.4 11.4 0.2 37.5 1.1 
1700 I.H O.C" S.! 21.1 15.9 0.2 5A.5 1.1 

12115 19GO 12 1.31 0.02 C.04 -O.C1 1P..2 2i.9' 5.7 1.3 15.9 101.9 141.6 41".2 6.!> 
1-1C5 I.be 0.05 2.6 22.4 19.H 0.2 3a.3 1.1 
1913 1.25 -D.le I~.C le.1 5. I o.~ .'8.~ I. I 
1915 I .'" D.C~ -O.l 1S.9 16.2 0.2 3B.5 1.1 
Inc 1.50 0.01 1.4 16.2 14.9 0.2 3A.~ 1.1 
Ins 1.55 G.OC D.7 1;.0 14.~ 0.1 31.3 1.0 
1930 1.54 -0.01 2.C 1~.2 12.-1 0.2 31.1 1.1 
193, I.B -0.C2 3.2 

I ~._ 
IC.2 0.2 38d 1.1 

1211 ! 194(! CO~TROllER C~A~GE. "'E~ PARA~ET(R~ ARE 

S'" POL'" jO.C SANe .IOT~ lOa IIESET I ell CONTROL R~NGE S.O 
SECONDARV SVSTE~ 8ANe "tCTH so RESFT 8M CC~'ROL RANGE S.O 

1740 1.31 O.CI 3.b 12.8 9.2 0.2 38.3 1.0 
I?~~ '.!!) -O.OC 3.9 12.3 e.4 0.2 39.6 1.1 
I'I~I] 1.29 -0.01 4.4 11.1 1.5 0.2 40.1 1.1 
19S~ 1.2e -0.02 4.6 11.1 6." 0.2 40.~ 1.1 
leco 1.21 -Q.O! ,.6 11.1 5.S 0.2 39.8 1.1 

12113 20CO' 13 1.32 -c.oc (.04 -:l.lt 3.9 14.1 IC.8 II .1 19.8 0.2 38.8 1.2 1.1 
2r:n~ 1.21 -0.03 ~.9 II. ! 5 ... 0.2 59.C 1.1 
2r2'l 1.22 -lI.0l! IC.I 1(.2 C .1 0.2 39.8 2.5 
2C25 1.24 -(l.D6 1.1 11.2 !.S 0.2 46.8 I.~ 
2(3S I.O~ -0.22 2@.6 43.1 15.1 121.8 119.2 1.0 
21140 1.2e -O.!.l2 5.2 IC.r !>.S 93.2 121.9 2.2 
204S 1.25 -o.o~ 15.! 17.,8 2.1 53.4 I' 3. r 1.0 
2r:SS I.B O.Cl !C.C 15.6 5.6 1".0 69.0 1.1 

12113 21tO 14 1.26 -0.C4 c.oe -0.22 IC.e IS.4 4.6 'i.6 1,.1 31.6 10.9 24(;0 2.5 
2125 1.32 0.02 lI.r 13.1 S.O 0.2 42.9 1.1 
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Table 17 (Cont'd.) 
eVAI'ORAICR DEt;SIIY C:CNIROllER DATA. RUN NO. 63. TeP25 WAS IE. 

AIIG AVe PMS MAX SleA~ Ave AVG RMS MAX AVEllAGE AVERAGE SlUM CHeST STEAM VALVE 
RIJN EVAI' CEV CEV DEv P~ESS STEAM DEY DfV OEv STeA~ EVAPORATOR HEAT IRAN SF POSI flON 

DATE II ~E .,CUR DEN S.P. 5.1'. 5.1'. S.D. PRESS 5.1'. 5.1'. 5.1'. (;0'10 RATE (0);0 RATE tOHF. PERCENT 
Glee Glce Glee Glte PSIG PSIG PSI PSI PSI I.ITERS/HR LI TERS/HR 6/H/SF/DF OPE" 

SEI PO l~r 50.0 8A~C ~(CTH ICO RESEr 10M CONrRDl RANGE S.O 
SECCNOAHY SYSTEM RA"'C W[CTH ,0 RESfT 8M COIIITROl RAI;CE 5.0 

21~S 1.2\.1 -O.IC Ill.e 18.8 C.O SO.O 66.S e.~ 
12113 non I~ I.~I) -O.CO (.o.~ -0.10 IC.3 13.2 2.? 3.3 5.0 10.8 49._ IIC.D 2.~ 
12113 23eo 16 loJl O.CI (.01 0.02 l!.'i 12.5 ~.O ~.C 4.5 0.2 2R.0 2.0 I." 
12I1~ 0 IT 1.31 0.01 C.OI 0.01 ,. 'I 11.9 ~.O 4.C _.0 0.2 19.6 2.7 1.1 

Ii 1.25 -0.05 12.9 12.9 -C.O 0.2 36.9 4.8 
12114 Icn 18 1.27 -0.03 C.03 -0.05 11.5 13.2 1.1 1.9 2.6 19.0 60.4 223.0 4.5 
12114 2eo 19 1.29 -0.01 C.OI -0.02 II. I 13.'" 2.6 2.6 3.5 21.0 86.1 291.6 4." 
12/1 '. lOO 211 1.21 -0.01 C.02 -O.OS ((:.r 12.1 2.1 2.~ 4.3 5.9 ~I.O 7C.1 2.0 
12114 41;0 21 1.29 -O.CI (.02 -O.O.~ IC.D 12.1 2.1 2.~ 3.5 0.2 41.0 2.4 2.2 
12114 SCO 22 1.29 -O.C I C.OI -0.02 9.1 11.6 2.0 2.2 3.5 0.2 3,.8 2.6 I ... 
12114 oeo B 1.29 -0.111 C.02 -0.04 IC.3 12.1 1.9 2.G 3.2 1.9 5~.S 2j.j 3.~ 
12114 1CO 24 1.29 -0.11I C.ol -0.02 9.2 I 1.2 2.0 2.e 2.4 0.2 108.4 1.8 2.2 

14e I •. ~C -O.OC 7.2 12.2 5.0 0.1 .,. I I. I 
12114 "ce 25 1.29 -0.01 C.02 -O.C' a./) II: .1 2.2 2.5 5.0 0.1 33.2 1.4 1.6 
12114 900 26 1.2~ -0.02 C.02 -0.0' 9." 11.3 1.9 2.0 .~. 3 0.1 44.8 1.0 2 •• 

12114 '}Ci CONTROLLER ChA>;GE. Ne~ >'AUHETERS ARE 
SET PO tNT 2S.1J RA~O IO!r.!H 100 RESFT 10M CONTROL "ANGE S.O 
SFCONOARY ~YSTEH flANC WIO!H 50 RESET 8M CC'ITROl RANGE s.o 

94C 1.29 O.C~ S.C 11.0 5.9 0.1 29.2 C.5 
945 1.29 0.04 4.9 IC.'1 t.1 0.1 14." (,5 
'ISO 1.28 O.Oj 5.C I 1.3 ~.3 0.1 12.6 c ... 

lOCO 1.28 0.03 4.4 11.1 6.7 0.1 7.4 C ... 
1211" Iceo 2T 1.26 0.01 (.n3 0.(4 6.t! IC.7 4.0 ~.4 6.7 2.1 45.7 12.1 1.3 

II]~a 1.18 -0.01 1;.9 16 ... C.~ I 3. ~ 37.1 ... 9 
Ir5> 1.28 O.C! 4.1 10.0 5d 0.1 22.9 0 ... 

12114 1r:99 2A 1.2~ -0.01 E.C3 -U.07 8.4 11.2 2.6 $.3 5.3 2. ; 20." 12.2 1.0 
IluG I.U o.e~ 5.9 11.2 5.2 0.1 lb.!> C.4 
II ;1) J .2e 0.1]3 6.0 11.0 5.0 (J.I ·11.1 C ... 
1155 1.29 Q.~.~ S.l 11.0 ,.j 0.1 10.2 e.4 

12114 1200 29 1.26 0.01 C.02 0.03 7.5 11.3 !.A 4.C S.2 1l.1 21.2 (.S C.5 
1245 1.28 0.C3 4.2 Ill. 7 6.~ 0.1 8.6 C ... 
1255 I. i I O.O~ o.~ 11.0 Ie ... -1.0 -1.0 c ... 
l.lOn 1.~2 0.C7 C.2 11.1 I.E .9 0.1 9._ 0.4 

12114 "GO $0 1.27 0.02 C.03 0.tJ6 5.5 10.9 5.5 6.0 10.4 0.1 10.2 e.s c.~ 
HO OF tABLE 

• 

.. 



• 

-292-

Table 17 (Cont'd.) 
EVAPORATeR PfiESSURE CC!ojTROllER DATA, RUN 1110. 63. T8P25 WASTE. 

AVf.IUGE AvERIlGE R.f".S. "AXIMUM AVERAGE OFF GAS VALVE 
HUN EVAPC,UTOR ' OEvIUIO~ CEVIATlO~ OEVIATfOIlo CFF GAS POSITION 

UATE Tl~F. ~OUR PRESSURE FROM SF.T PT f~OM SET PT FRO'"' SE T PT lUTe PERCENT 
!' 5 Hi P51 PSI PSI CFM OPEN 

SET POINT 112.01' Ie I!ANDwlCTH 25 RESET 1M CONTROL RAiliGE 5.0P/C 

12113 !!OO I -0.3 O.C C.O C. I 0.2 1.9 
12/13 9CO 2 -0.8 0.0 C.O C.O 0.2 1.9 
12113 InDo :l -C.8 -ll.C I c.n C.O 0.2 8.6 
1<:113 1100 II -C.R -0.0 C.O -C.O 0.2 8.5 
12113 12CO 5 -c.a -o.c C.f) -C.O 0.2 e.2 
1211 5 1300 6 -C.II -11.0 C.O -C.O C.2 9.0 
121 I.! IliCO 7 -0.8 -O.C C.G -C.O 0.2 8.7 
12113 15CO 8 -0.8 -0.0 C.O -1':.0 0.2 8.9 
1211 ~ 16ce 9 -C.B :l.r. C.O r.. I C.2 9.9 
12113 I7CO 10 -C.B 1].0 C.O r.. I 0.2 8.9 
I2IU IflOO II -0.8 f).0 C.O C. I 0.2 9.0 

18110 -2.9 -2.1 o.~ IC.I! 
12I1.i 1900 12 -I.C -0.2 C.6 -2. I C.2 e.8 

1920 - 3.9 -3. I 0.3 9.5 
1211 ~ 20CO 13 -1.0 -0.2 C.9 - ~.I 0.3 9.1 
12113 2100 III -0.11 1).0 C.I -C.II n.i 9.6 
12113 2200 15 -C.7 O. I C.I ( .1 C.! 9.2 
12113 2300 16 -C.1 '].1 C.I C.I o.~ 8.7 
2114 0 11 -C.7 a.1 C. I C .1 n.3 9.3 
2114 Ion IB -0.7 0).1 C.I C. I O • .i . 10.0 
2114 2CO 19 -c., 0.1 C.I (. I 0.3 9.5 
2114 300 20 -C.l '3.1 C.I C.I 0.3 9.8 
2114 liDO 21 -0.1 0.1 C.I C.I n.3 IC.O 
21111 500 22 -0.7 0.1 C~I (. I 0.3 9.9 
2/1 I! 600 23 -C.1l O.C (.1 (. I 0.3 9.9 
211 I! 100 211 -C.S 0.0 C.I C.I n.3 IC.O 
21111 aco 25 -0.8 0.0 C.I C. I 0.3 1C'.9 
2114 9CO 26 -C.s f).0 C. I C.I o •. ~ II .2 
21111 ICOO 21 -C.1l 0.0 C.O -C.O 0.3 I C. I 
211 4 ,(!99 28 -O.t! -O.G C.O -£:.0 n.2 9.9 

12114 1200 CCNTRCLLER C~ANGE. NE_ PA~AMETERS ARE 
SET POI",r ~9.0P/C eANc .. lDlH 2ca RESET II'. CONTROL RANGE 5.UP/C 

12/14 1200 29 -C.S o.G C.I -[.1 0.3 IC.3 
121111 1300 ~O -a.J D.! C •. ~ (.'S o.:? 9.7 

et.c OF T IIIllE 
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Table 17 (Cont'd.) 

EVAPCftArCR CC'iCENSA1E CONDUCTIVity CONfROLLF.R DATA .. RUN NO.. 63. T8P2S WASTE. 

AVEo{AGE: 4VERAGE It." .. s. ,,'a:IMUM AVeQAGE wATeR VAlve 
RU, CCNOf~SATE Of'ltlAflON ceVI4T10N oeVlATio. .ATER PO'S 1'101\ 

DarE t IJIIE ~OUM _CIClTV FROM SE' 
p, FMOM SET PT FAtM SF.t p, RATE PERCeN r 

_CLAM MelAA ",elAR .nA. L ITERS/kR OPEN 

CON'ROLUR Oh MAftlUAl AT saar Of MU' 
1211 1 aoo I. I o. c.o 
IUI3 9CO CONTROLLER CHANGE. Ne_ PARAMETERS A.E 

set POINT 50.0P/C UNO.IOTk ICO RESET 9M CONTROL JUNGE 1O.0P/C 

900 I. ! -0.1> C.8 
12113 900 I •• iO.3 !I.~ 

910 I •• -0. S 3.9 
?15 1.6 -0.2 3.1 

1211 3 I ceQ CCNTROLLER C ... NGE. ht;: .. paMAJII!ereR$ ARE 
SEt POIN' SO .. OP/C P.,aNO .. ICf/-i 20C RESE r 9M CONTROl RANGE 10.OPIC 

1211 1 I ceo I.d -O.C C.I -C.l ~o.s e.4 
12/1,i IlnJ 1.9 0.1 C.I r. I 26.5 2(.8 

12/13 1;00 CONTROLLER CkhG •• :'liE. PAttAHEffRS ARE 
SET POI", _7.0P/C eANowlonl 2ee IIESET 9_ CONlOlOL RANGE IC.OPIC 

12/13 1200 S 1.8 -D.O C.I -c .2 1S.1 42.8 
12111 1100 6 1.8 -Q.O C.I -C.2 79.5 51.0 
'2/1 ! 14UO 1 1.8 -u.o C.I -c .I 94.6 50.7 

'",]il 1.0 -11.2 ~S.1 

12113 ISOO 1.1 -0.1 C.I -c .2 102.2 48.1 
12111 1600 1.8 -O.U C.I C.2 60.b "2.6 

1620 I.S -003 3';.5 
1625 1.1 -0.1 C.6 
1~:S'.i 2.l C.5 J9.1 
164'1 1.5 -0.5 31.0 
16'):' 2.2 0., 52.1 

12/1 j 1100 13 I.e -0.0 C.! -(.1 B.O 36.' 
I7&iS I." -0.3 28.1 
O1SC I." -0.4 19.7 
I7~S 1.6 -11.2 St.3 
IflGO 1.2 -0.6 51.9 

12/1.3 IMGO II I •• -0.2 c.,, -C .. b B.U 42.2 
I eC5 c •• -I.C 56.3 
1t!'O C.S -J .0 60.0 
I fll ~ c.a -C.9 6'.2 
I J!~O 2.6 u.a Ir.." 
t H"'O 1.3 -n.~ 1.0 
t:Jltf;. I." -0 .... C.9 
l;l';.') 2._ C.6 C.l 
fQf}O ,.8 I.e 0.7 

1211 ! 19CO 12 1.7 -ti.l C.7 I.e C,l.l 22 •• 
I?OS 2.8 I.e C.l 
1910 0.8 -0.9 19.0 
1t15 2.d 1.0 1.0 
192C 2.4 Q.6 1.0 
Ins 2.' C.I S. S 
.91'; I.S -G.3 1.0 
19"C I. ! -n.4 G.9 .. 194, 1.2 -J.b 2.0 
19 t)O 1.1 -0. , 3. I 
19:tS 1.0 -U.8 1.0 
,ceo C.9 -0.9 -.-1211 3 2Ceo , 3 1.7 -0.1 C.7 1.0 26.5 3.4 
2::05 1.0 -u.a .~6 

2010 1.1 -fl.1 35.' 
2015 0.8 -n.9 1.2 

• lC2C 0.8 -0.9 C. r 
2D2') 0.9 -0.9 C.6 
2030 I." -0 •• C. r 
20lS 2.1 ~. < 14.9, 
2040 I.- -0.4 15._ 
20'5 I.' -0 .. 4 G.l 
2CSS 2.1 0.1 3.9 
21 CO 2.3 n.5 U.7 

12/ 13 21CO .. 1.5 -0.3 C.l -C .1 o • 13.1 
21C~ 1.6 -u •• 8.2 
2110 1.3 -I'.t; I.C 
2115 I." -u.'- C.l 
2125 2.2 n •• 5 •• 
2130 2.3 O.S 70.0 
21 qQ 1.0 -o.a 1.0 
214<) I._ -0 •• 1.0 
215D 2.l e .. 6 12.1 
2155 2.C n.2 11.5 
nee 1.3 -C.S ! .0 

12113 2200 15 1.1 -0.1 c •• -C.8 26.5 1." 
220S 1.3 -0.5 1.0 
22 rO 1.6 -0.2 1.0 
V30 I." -~. 3 C.l 
223'1 1.4 -0.4 o.r 
Z250 1.6 -r..2 0.7 
us) 1.5 -1).3 0.1 
23CJ 1.5 -~.2 C.7 

12113 2300 16 1.6 .... n.2 Cd -c ... 3.8 0.8 
2345 2.C 0.2 1.0 
235U 2.0 il.2 1.0 
23SS 2.C 0.2 4.0 

0 2.0 0.2 9 •• 
1211 " a 17 1.9 Q.! C.2 C.2 O. 1.8 

I~ 1.3 -0.5 1.0 

.. 
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Table 17 (Cont'd.) 

eY""O~ArOA CC .. CEN$ .. Te CC;'f)UClI'/HY (,ChfAOllEft OAtA .. flUh NC .. 63. TlW2~ wASlE. 

A.VE~AGE AVEM.AGE ft.".S. filAXlfIiIU" AVERAGll wATeR VllVE 
RU~ c,CNCF.· .. S.tF. oev!.' 10" CEvtAflC' OEvUllOtf "'JfA POS I II ON 

ou. T t"E "(UK "crallY FA-UM SET Pl FMOH SET PT FRCfLI' SEf 'T Rue PERtE.,.l 
IIfCLAR "(lAR Me .. Aa I'!ClAR lITUS/H" OPEN 

seT POINT H.CP/C P.A'fC .. 1 elM 2ee ~esEI 9" tOhtR!)l j:\ANGE 10.OP/C 

<0 2.1 O.l 2.6 
7~ :!.~ n.1 21.1 
.10 2.1 0.1 32.5 

IU14 Ion I. I.a J.I C.l C.I 22.1 21.0 
11S 1.5 -0.2 '.0 

121 .. 200 I? 1.1 -0.1 c.2 -C.2 26.5 IC.l 
213 1.5 -0.3 1.0 
215 1.1 -0. r C.1 
220 I •• ""J.4 C.6 
230 2.1 t!. ! 1.0 
235 2.1 0.3 11.6 
245 1.2 -0.6 1.0 
2')0 1.1 -0.1 C .1 
$00 20$ o.~ 6.1 

12"" 3CO 20 I. , -0.1 C •• -C.l 26.5 '.-305 2._ 0.6 22.6 
JIO 2.e U.2 21.2 
.11 5 1.1 -0.1 1.0 
:!?C 1.3 -0.5 1.0 
Be 2.3 C.5 15.9 
B'i 2.1 C .. ~ 2,.9 
,i.a 1.2 -0.5 6.8 14, 1.2 -0.6 1.0 
.hO I. '> -U.3 1.0 
hS 2.1 n.3 J .... 5 

121 PI 4CO 2) 1.1 -0 •• c •• -(.7 n. 11.2 
_C5 I'.J -il.'l 2 •. ! 
'IC 1.2 -0.6 1.0 

." 1.5 -11.2 1.0 
olO I.' -0 •• 2.0 
.l~ 1.2 -u •• 1.0 
.. C I.' .. 0 ... 1.0 
';0 2.0 0.3 B.2 .. "., 2.0 0.2 23 •• 
~co 1.2 -u •• 6.2 

12/14 ~rc 22 I •• -0.2 C •• -c •• z •• , 5 •• 
~O~ 1.1 -0. , 1.0 
~IO 1.0 -0.2 D.' 
51" 2 •• ~. 3 17.8 
S2~ 1,5 -~.~ 5.3 
HO 1.3 -0.5 1.0 
5" 1.5 -Od 1.0 
s~o 1.6 -·l.2 IC.5 
S~~ I.' -11.J 6.1 
.co I.' -0.' 1.0 

.2/ttt 6[0 2J I.S -0.2 C •• -c. , 26.5 ... 
'0' 1.5 -Q.2 ·1.1 
.20 I.S -0 •. 1 1.6 
625 I.' -11 .... 3.' 
.lO 1.0 -U.3 1.0 
63, I., -Q • .! [ .. 
0.0 I.S -Q.2 1.0 .. , 1.5 -11.2 1.0 
6S0 1.5 .... 0 .. 3 0.9 
6S' I.' -n.! 1.0 

'21111 reo 2' 1.5 -0 .. 2 c.~ -C._ ;12.1 3.5 
115 1.2 -~ .. 1.0 
120 1.3 -0., 1.0 
125 •• S -".2 C •• 
h'i 1.0 -lJ.e C.9 
150 1.2 -0.6 C •• 
1,5 I •• -0.2 0.' ! 
eco 2.e 0.2 ... 

t211 It eco 25 1.6 -0.2 C •• -c •• 11.9 5.6 
BCS 2.2 0 •• 2 •• 6 
AI5 1.0 -0 •• 5.1 
820 1.1 -0. , c •• 
825 I.' -0 .... c •• 
P.lS 2.e 0.2 8.A 
a.s I.' -0.1 (.9 
35' 2d O.S 16.0 
9[)~ 2.n 0.2 19.8 

12/ Ita 90Q 26 1.1 -0.1 C •• -C.8 D. 9.6 
915 1.1 -0 •• I.A 
920 C.9 -0 •• C.5 
925 1.2 -0.6 c.~ 
.40 2.0 0.2 e.8 

IUIO 1000 21 1.7 -0.1 0 •• -c •• C. 5.2 
1010 1.5 -0.3 C •• 
ICI5 1.3 -0.5 t.e 
IC20 1.0 -0.8 C.-
IC25 0.9 -0 •• C.s 
1030 c •• -o.? 0.5 
10J'> I.C -O.A 0.5 .U., 2.' 0.1 0.9 
IC"iC 2 •• 0.1 18.8 
H":!>~ 2.1 a.5 3C.6 

12/tlf IC9. 2ft I •• -0.2 C.6 -C.9 O. ~.1 

'''~ C.9 -0.9 C.1 
II 20 1.5 -0.5 c.s 
1125 I.' -0.' C.S 
111.0 I.' -0.4 C.S 
".~ I.' -0 •• c.s 
lise I." -Q.l C.5 
IISS ) .. -tJ._ 0.5 
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Table 17 (Cont'd.) 
EVAPORATOR CCNCENSATE CC~OUCTIVITY CCNTROLLER DATA. RUt. NO. 63. TBP25 WASTE. 

AvERAGE AVEQAGE R.~.S. ~ AX I MU~ AVERAGE WATER VALVE 
RUN CCNCENSA TE DEVlAflCN DEV IATION DEVIATION WATER POSITION 

DArE TlME HOUR AC IOiTY fROM SET pr FKOM Sf T PT fRC,.. SET PT RAlE PERCENT 
"'CLAR MCLAR MOLAR MCLAR LlTERS/HR OPEN 

121111 1200 CONTROLLER CHANGE. NEw PARAMETERS ARE 
SE r PCINT IIl.CP/C f.!ANDIoIOTH 25 RfSET 1M CONTROL RAt>iGE le.OP/C 

1200 1.3 -0.11 0.5 
12114 1200 29 1.4 -0.4 C.4 -C.9 9.S 0.5 

1205 1.3 -0.4 C.5 
1210 I • ~ -0.11 C.5 
1215 1.4 -0.11 C.S 
1220 1.4 -0.4 C.S 
1225 I • Ii -G.3 C.S 
1230 I. S -C.3 C.S 
1235 I. <; -~.3 0.5 
1240 1.5 -C.3 0.5 
1245 1.4 -0.4 C.5 
1255 1.4 -0.4 C.5 
1300 1.4 -0.4 c.s 

121111 13CO 30 1.11 -u .... C.II -C.4 C. C.S 
END OF TAHLE 



• 

-296-

Table 18. 
tAltlNER tENTERLlNE TEMPERATURES. RUN NO. 66. TBP2S WASTE. 

(TEMPERATURES ARE DEGREES tENTIGRADE) 
(MAX RATES ARE DEG t IHR FOR T~E ~ MIN PERIOD OF GREATEST tHANGE) 

RUN ZONE I lONE 2 ZONE 1 ZONE 4 lONE S lONE 6 
TIME AVG MAX AVG MAX AVG MAX AVG MAX AVG MAX AVG MAX 

DATE TIME HR TEMP RATE TEMP RATE TEMP RATE TEMP RATE TEMP RATE TEMP RATE 

SII7 1000 I 94. 124. 94. II S. 9S. -197. 9S. 209. 9S. -177. 94. 622. 
SII7 1100 2 4?S. 1804. 406.-263S. 214. 1330. 127.-1473. lIS. 32. liS. -362. 
!">1I7 1200 1 242. -672. 130. 26. 133. 41. 132. 29. 132. S9. 132. 3!">. 
!">1I1 1300 4 248. 690. 141. 15. 143. 24. 142. 62. 14!">. 430. 141. 91. 
!">1I7 1400 !"> 216. -259. 142. -150. 145. -15. 144. -24. 144. -24. 14S. -21. 
!">1I1 1500 6 276. -199. 132. 180. 131. -3S. 131. -38. 137. -41. 138. -33. 
SII 1 1600 7 258. 248. 136. -47. IH. -24. 138. -29. 131. -29. 138. -26. 
Sill 1100 8 253. -242. 131. -21. 138. -12. 140. -15. 138. 12. 141. 12. 
Sill 1800 9 222. 59. 131., -9. 138. -18. 159. 6. 138. -12. 140. -9. 
Sill 1900 10 263. 14. 131. -9. 131. 12. 138. -9. 137. -6. 141. 18. 
Sill 2000 II 312. 118. 131. 9. 137. IS. 158. -12. 131. -15. I S I. 30. 
5117 2100 12 381. IS8. 137. 9. 137. 12. 138. -IS. 131. 9. IS8. 18. 
Sill 2200 13 429. S9. 131. 18. 131. 9. 138. -12. 137. 9. 163. 12. 
5111 2300 14 466. S6. 136. 12. 131. 6. 138. -9. 139. 15. 169. 15. 
5118 0 IS S13. 16. 136. -21. 136. 9. 137. -9. 144. 12. 117. 18. 
5118 100 16 !">48. 91. 136. -12. IH. 80. 137. 12. 14B. IS. 188. 24. 
5118 200 11 561. 93. 13!">. 18. 136. -IS. 138. 18. 1!">2. 12. 200. 24. 
5118 300 18 566. -40. 13S. -9. 136. 21. 142. 9. 151. 15. 212. 21. 
5118 400 19 !">65. 23. 13S. 12. 135. -15. 143. 9. 16/). 68. 228. 29. 
5118 500 20 545. -183. 131. IS. 138. IS. 141. 12. 180. 32. 2S3. 41. 
5118 600 21 S48. -25. 135. ~24. 13S. -21. 152. 12. 202. 32. 280. 44. 
5118 100 22 538. -25. 136. 12. 136. 12. 156. 9. 231. 41. 31!">. 56. 
!">1I8 800 23 !">99. 23!">. 133. -24. 136. 18. 160. 12. 271. 62. 365. 19. 
!">1I8 900 24 682. -489. 130. 38. 138. 12 .. 164. 21. 328. 83. 445. 161. 
SII8 1000 2S 623. -81!">. 136. -24. 139. 12. 170. 24. 406. 102. 624. 2!">2. 
!">1I8 1100 26 606. 226. 131. 30. 144. 12. 180. 29. 486. 102. 119. 142. 
!">1I8 1200 21 621. -232. 13S. -44. 149. -24. 201. 38. 591. 181. 846. 78. 
SII8 1300 28 624. 48. 135. -18. IS/). 38. 232. 44. 762. 238. 878. 30. 
5118 1400 29 638. 79. 140. 80. 164. 21. 268. 41. 8H. a6. 889. 12. 
SII8 1500 30 689. 77. 145. 27. 172. 18. 313. 68. 887. 36. 893. 9. 
!">1I8 1600 31 731. 48. 152. 18. 187. 29. 380. 130. 896. 18. 894". 18. 
5118 1700 32 751. 40. 161. 24. 210. 29. 542. 368. 901. IS. 89S. -9. 
5118 1800 33 184. 48. 181. 56. 233. 33. 168. 252. 904. -I~. 89!">. -21. 
!">1I8 1900 34 812. 32. 22!">. 68. 2!">8. 32. 840. !">4. 905. 12. 895. -21. 
5118 2000 35 829. 24. 28H. H3. 290. 50. H19. 48. 905. 14. 896. -42. 
~1I8 2100 36 842. 23. 359. 99. H7. 77. 89/). $0. 90/). -18. 896. 12. 
5118 2200 31 8!">0. 23. 451. IS/). 459. 382. 905. 26. 907. 11. 891. 93. 
5118 2300 38 856. 26. 594. 192. 123. 579. 909. 21. 901. -IS. 896. -17. 
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Table 18 (Contld.) 
TEMPERATURES 2.5 INCHES FROM CENTER OF CALCINER. RUN NO. 6b. TOP25 WASTE • 

• TEMPEAATURES ARE DEGREES CENTIGRADE) 
I MAX RATES ARE DEG C IHR FOR THE 5 MIN PERIOD OF GREATEST CHANGE) 

RUN ZONE ) ZONE 2 lONE 3 lONE .. lONE ~ lONE 6 
TIME Ave; MAX AVG M4X AVG MAX AVG MAX AVG MAX AVG MAX 

OATE TIME HR TEMP RATE TEMP RATE TEMP RATe TEMP RATE TEMP RATE TEMP RATE 

51 IT 1000 I 94. 230. I(] ... .. .. 2. I(]S. S1>9. I(]O. -183. 99. -162. 91. -I>S. 
SII7 1100 2 497. 1650. 419.-2555. 263.-2694. 134.-1308. lIb. .u. 118. 200. 
5/11 1200 3 299. 955. IH. 26. 133. $2. 132. 3S. 135. 21. 131>. 35. 
5117 1300 .. 355. -445. '43. 21. 144. 2". 143. 106. ·I .. S. 12. 1111> • IS. 
5117 1400 ; 328. "9(]. '45. -21. 141>. -2". 144. -21. 147. -21. '''8. -IS. ,. 5117 1500 6 319. -660. 11>3. 109. 143. 53. 141. "I. 141. -27. 146. 15. 
5111 1600 7 401. 350. 177. 11. IS:!. so. 148. -21. I ..... 53. 16!). !)O. 
SIlT 1100 8 .. n.-1817. 181. 16., n ... j8. IS ... 12. 1 .. 8. 15. 192. "I. 
5117 1800 9 468. -291. 193. 18. 203. S9. 157. 21. 1':.5. 21. 222. 41. 
5/17 1900 10 560. -292. 199. 18. 243. 59. 11>3. 21. 162. 21. 253. 47. 
5/17 2000 II 622. 153. 212. .. ... 283. 74. 110. 21. 161. 32. 295. 65. 
SliT 2100 12 680. 96. 233. 32. 314. 4 ... 176. 12. 173. 26. H1. 62. 
SII7 2200 13 711. 48. 2 .. 8. 2 ... 3H. 26. 180. 15. 178. 12. 383. ,1. 
SII7 2300 I .. 737. H. 259. 3~. 347. IR. 182. 6. 206. 136. 414. 42. 
5118 0 15 759. 31. 267. IS. 3~3. 17. IS4. 9. 272. 127. "52. !l4. 
5118 100 16 773. 51. 27 ... 2 ... 355. 14. 186. -12. 3n. .27. Ion. 45. 
5118 200 17 771. l7. 216. IS. 35 ... II. 201. 156. 465. 108. 522. 34. 
5118 300 18 770. -26. 271. -18. 354. -II. 266. 71. 508. "5. 551. 42. 
SIJ8 .. 00 19 766. -23. 278. 12. 355. II. 515. 71. 5 .. 3. 39. 584. 42. 
5IJS 500 20 160. -3". 282. 24. 359. 17. 380. 91. :>78. 40. 617. 43. 
5118 600 21 752. -25. 281. -18. 358. -17. 432. 62. 608. 37. 646. 40. 
5118 700 22 739. -28. 283. 32. 360. 17. 463. loa. 634. 46. b7S. 39. 
:>/18 800 21 759. 94. 310. 86. n ... 1 .. 2. 481. 31. 657. 40. 706. 40. 
5118 900 24 797. -92. 317. -20. ..0 ... 96. 495. 31. 682. 62. 74 •• 51. 
5118 1000 25 782. -lb7. 323. 3S. 485. Ibl. 510. 42. 70 ... 31. 784. 63. 
~1I8 1100 26 168. -113. 328. -29. SIS. 82. 542 •. 88. 731. 113. 831. 57. 
5118 1200 21 771. 96. 345. I IS. 617. 63. 577. 46. 170. 51. 870. 51. 
5/18 1300 28 786. 15. 355. 20. 636. 31. 611. ;6. 820. 72. 893. 41. 
~1I8 ' .. aD 29 789. 17. 367. 96. 6411. 22. 642. "0. 864. 48. 902. 30. 
5118 1500 30 804. 38. "26. 16. 659. 23. 611. 3 ... 886. 33. 90 ... -18. 
5118 1600 31 815. 12. "60. 3 ... 665. 11. 101. "5. 893. 24. 905. IS. 
Silil 1100 32 820. 18. 4ao. , ... 673. 23. '''3. 7". 891. IS. 905. 12. 
5118 1800 H 832. 24. 546. 136. 687. 26. 800. 75. 899. IS. 90 ... 15. 
5118 1900 3" 843. 18. 039. IH. 103. 31. 836. 51. 900. 12. 904. 12. 
,118 21100 35 8S0. 23'- 691. 67. 722. H. 870. 48. 900. -21. 90 ... -12. 
,118 2101l 36 as ... 18. 129. 82. 741. "2. 881. I II. 901. 21. 905. 101 • 
~1I8 22110 . H 8S8. 24. 7bl. 31. 786. 87. 89b. 15. 902. -15. 905. -18. 
5118 2300 38 862. -21. 196. b9. 841. 250. 90(]. 13. 91l2. -23. 90 ... 16 • 

• 

• 
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Table 18 (Contld.) 
CALCINER SKIN TEMPERATURES. RUN NO. 66. TBP2S WASTE. 

(TEMPERATURES ARE DeGReES CENTIGRADE. 
(MAX RATES ARE DEG C IHR FOR THe ~ MIN PERIOD OF GReATEST CHANGe) 

RUN ZONE I ZONE 2 lONE 3 ZONE 4 ZONE 5 ZONE 6 
TiME AVG ",AX AVG MAX AVG MAX AVG MAX AYG MAX AVG MAX 

DATE TIME HR TEMP RATE TEMP RATe TEMP RATE TEMP RATE TEMP RATE TEMP RArE 

5111 1000 ) 91. S09. 108. 519. 119. 1020. 110. 612. II D. 410. 102. 466. 
5111 1100 2 620. 2009. 635.-201". .. .. '.-25 .. 6. 3D ... 16"'. 216. 363. 291. 566. 
5111 1200 S 639. -246. 370. -300. 334. 41. 309. 62. 330. .. ... 353. IS ... 
5111 UOO .. 628. ISO. H8. -85. 351. B. 32H. 118. 3 .. 1 • 2 .. 3. 369. 23. 
5111 1"00 5 620. 201. 391. 141. 359. 190. 333. 106. 351. 221. 319. 294. 
5/11 ISOO 6 654. -268. 149. 1239. 609. 961. 586. 158. 651. all. 614. 959. 
5111 1600 , 699. 246. 826. 18. 114. 30a. 112. 371. 816. 343. 836. 295. 
5/17 1100 8 783. 221. 842. -S1. 8113. "2. 861. -"8. 852. 30. 813. 39. 
SII7 1800 9 83 ... 18. S43. 66. 816. 36. 866. 63. 861. 39. 816. 51. 
Sill 1900 10 834. 11. 85 ... -57. 883. 36. 81 ... 48. 868. 2". 819. -24. 
SII? 2000 II SH. 60. 85 ... 51. 881. 20. 819. 51. 813. -2". 882. 30. 
5111 2100 12 8lS. S? 855. "8. 890. -III. 882. 33. 871. 2? 885. -18. 
5117 2200 13 8 .. 2. 30. 855. -65. 892. 21. 88 ... 24. 1178. 51. 88T. 118. 
5/11 2300 1- 8 .. 6. -30. 855. 98. 894. -33. 886. 29. 819. -51. 889. 20. 
Slit! 0 15 8117. -36. 855. 66. 89 ... -24. 8S6. -2". 884. -27. 891. -21. 
5118 100 16 852. H. 856. -48. 895. -21. 884. -39. 889. 27. 893. -27. 
5/18 200 J1 855. -21. 855. -18. 89 ... -18. 883. 30. 893. -2". 894. -!)I. 
5118 300 18 851. -56. 858. 30. 893. -~O. 885. 21. 896. 27. 894. 5 ... 
5/18 400 19 85!'>. -1<2. 858. -36. 894. 36. 892. 42. 891. -23. 896. 2 ... 
5118 SOD 20 853. 211. 851. 21. 894. -18. 891. 33. 898. -18. 891. 24. 
5118 bOO 21 855. -21. SbO. 21. 892. 18. 899. -211. 1:198. -H. 898. 266. 
5118 700 22 856. 63. 8!H. -62. 891. -21. 900. -24. 899. -63. 895. 2 ... 
5118 800 23 855. 18. 85 ... -35. 890. 18. 902. :21. 898. -51. 891. -"5. 
5118 900 2_ 855. -It ... 857. -18. 8911. -50. 901. -15. 898. -35. 900. 30. 
5118 1000 25 858. loS. 8!>? -bOo 891. -21. 905. 60. 891. 39. 90 ... 191. 
5/18 1100 26 860. 63. 85b. -90. 896. -71. 906. -60. 891. 51. 903. -30 •. 
5118 1200 21 812. -1611. 812. -295. 89S. -I!>S. 906. 135. 891. -'Ill. 903. ;-30. 
5118 1300 28 880. 21. 875. H. 897. -112. 906. 41. 899. 20. 903. -30. 
5118 1400 29 880. -62. 878. -72. 896. -60. 906. -51. 897. -18. 9011. -31. 
5/18 1500 30 880. 7 ... 878. 90. 896. 51. 90S. 38. 898. -liS. 903. -33. 
5118 1600 31 880. -18. 880. -1141. 89b. 54. 909. 358. 898. -"5. 903. -jO. 
5/11:1 1100 32 819. 30. 819. -86. 896. b3. 905. 15. 898. -"1. 900. -89. 
5118 1800 H 818. 3b. 880. 1011. 896. 15. 906. -24. 891. -123. 899. 211. 
5118 1900 3" 818. -41. 880. 12!.. 895. -5b. 906. -~7. 891. -60. 898. 18. 
5118 2000 35 1118. -36. 880. 119. 895. -:. ... 'loa. -51. 891. -bOo 891. -39. 
,118 2100 'b 818. -JO. 681. 108. 896. 1>2. 908. -bOo 896. -lob. 1198. 39. 
5118 2200 37 819. - .. S. 880. 134. 898. 1>3. 90S. -lib. 898. ..S. 891. -36. 
;118 2300 38 880. -..... 881. 123. 899. 29. 909. 98. 899. -6S. 899. ISS. 
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Table 18 (Cont'd .) 
CAlCINER FURNACE TEMPERATURES. RUN NO. 66. T8P25 WASTE. 

CTEMPERATURES ARE DEGREES CENTIGRADE) 
C MAX RATES ARE DEG C fHR FOR THE 5 MIN PH10D OF GREATEST CHANGE) 

RUN lONE ) lONE 2 lONE 3 lONE 4 lONE 5 lONE 6 
TIME AVG MAX AVG MAX Ave MAX Ave MAX AVG MAX Ave MAX 

DATE TIME HR TEMP RATE TEMP RATE TEMP RATE TEMP RATE TEMP RATE TEMP RATE 

S/17 1000 ) 138. )0)4. 140. 834. 162. 1052. 155. 1010. 145. 911. 128. 993. 
5/11 1100 2 691. 1192. 6S) • 1143. 654. II H1. 594. 919. 584. 993. 588. I) 21. 
5/17 1200 3 193. -122. 1H. -62. 140. 51. 124. HS. 129. 94. 122. HO. 
5111 1300 4 800. H3. 156. 45. 163. 96. 153. 40. 164. 31. 153. 40. 
5/17 1400 5 806. 62. 168. 34. 112· 31. 166. 22. 180. 21. 165. 31. 
5111 1500 6 841. -193. 818. 134. 836. 355. 823. 239. 840. 119. 832. 182. 
5/11 1600 1 818. 236. 831. -15. 911. H6. 921. 206. 923. 152. 901. 152. 
5111 1100 8 952. 382. 825. -125. 951. S6. 914. 110. 944. -660. 906. -26. 
SII1 1800 9 901. -245. 865. 120. 950. I U1. 914. 149. 933. -36. 891. -21. 
S/I1 1900 10 898. -129. 863. -66. 941. 102. 966. 138. 922. 30. 890. -21. 
5111 2000 II 896. -161. 852. 51. 943. -69. 956. -158. 916. -42. 881. -21. 
5111 2100 12 896. -125. 852. 60. 940. -65. 950. 80. 913. -39. 88S. -21. 
5111 2200 13 818. -120. 849. -51. 934. -93. 941. -93. 910. -36. 882. -B. 
5fl1 2300 14 861. -104. 650. 45. 933. 66. 940. 15. 910. 30. 861. 21. 
Sf 16 0 15 869. 12. 650. H. 933. 21. 939. 16. 904. -21. 681. 15. 
5118 100 16 614. -90. 641. 51. 932. -51. 936. -81. 891. -30. 681. 12. 
5116 200 11 611. -93. 845. -51. 931. -63. 935. 80. 894. -H. 661. -21. 
5/18 300 18 669. -90. 846. 60. 931. 54. 945. III. 893. -30. 681. 21. 
5/16 400 19 611. 101. 844. 63. 930. 50. 946. -99. 692. -30. 662. 23. 
5/18 500 20 613. -86. 842. 50. 921. -45. 936. -80. 889. H. 881. 30. 
5116 600 21 866. -41. 843. 21. 925. -11. 926. -23. 666. -30. 819. 15. 
5/18 100 22 660. 54. 842. 33. 923. -24. 921. -21. 684. -21. 816. :"18. 
5118 AOO 23 868. 116. 842. -53. 926. 54. 918. -14. 883. 16. 815. -38. 
5/18 900 24 884. -110. 839. -90. 921. -42. 911. -99. 880. 69. 811. 15. 
5118 1000 2S 818. 83. 836. -51. 919. -36. 91S. 50. 819. 30. 811. 18. 
SII8 1100 26 811. -120. 832. -81. 906. -11. 916. -80. 818. -53. 815. -33. 
S/18 1200 21 883. 203. 841. III. 902. -53. 913. -83. 816. -29. 814. III. 
5/18 1300 28 893. 11. 843. -48. 898. -49. 908. -12. 814. -42. 811. -33. 
SII8 1400 29 896. 21. 843. -42. 895. -15. 904. 42. 869. -51. 810. 18. 
5118 1500 30 912. SI. 842. -63. 694. -51. 901. -45. 868. -21. 869. 18. 
5118 1600 31 924. 42. 831. -123. 892. -45. 899. -45. 866. -33 •. 869. -24. 
5118 1700 32 930. 18. 831. -69. 891. S4. 894. -54. H6S. -38. 866. -18. 
5118 1800 33 931. 66. 825. 54. 890. -51. 8H. -30. 864. -69. 865. -36. 
SII8 1900 34 941. H. 816. 111. 889. -48. HS1. 21. 863. -39. 864. 18. 
5/18 2000 35 946. -403. 813. 98. 888. 116. 8HS. 53. H62. -48. 863. -33. 
Sfl8 2100 36 963. 961. 814. 81. 888. 236. 882. 12S. 863. -48. 863. 30. 
SII8 2200 H 953. -992. 812. -96. 886. -191. 880. -12. 863. -39. 863. -33. 
5118 2300 38 949. -561. 810. 99. 884. -45. 819. -SI. 863. 45. 863. -21. 

I· 
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Table 18 (Cont'd.) 
EVAPORATOR PRESSORE CONTROllER DATA. RON NO. Ob. TSP25 WASTE. 

AVERAGE AVERAGE R.M. S. MAXIMUM AVERAGE OFF GAS VAlVE 
RUN EVAPORATOR DEVIATION DEVIATION DEVIATION OFF GAS POS I nON 

DAlE TIME HOUR PRESSURE FROM SET PT fllOH SET PT FROH SET PT RATE PERCEN! 
PSIG PSI PSI PSI CFH OPEN 

CONTROLLE,R ON MANUAL AT START OF RUN 

5111 9~5 CONTROLLER CHANGE. NE. PARAMHERS ARE 
SET POINT 100.OPIC 8ANDWIOTH 25 RESET 11'1 CONTROL RANGE S.OP/C 

5117 1000 I -1.1 0.1 2~.1 

Sill 1100 2 -1.1 -0.1 0.1 -0.1 0.1 19.5 
S/I7 1200 ~ -1.1 -0.1 0.1 -0.2 0.2 18.1 
5117 1300 ~ -1.1 -0.1 0.1 -0.3 0.2 18.2 
5111 I~OO 5 -1.1 -0.1 0.1 0.2 0.1 ~.1 

5111 1500 0 -1.0 -0.0 0.2 -0..'1 0.1 ~1.2 
1535 -1.6 -0.6 0.1 O. 

5111 1600 7 -1.2 -0.2 0.2 -0.6 0.1 12.4 
5117 1100 8 -I. I -0.1 0.1 -0.2 0.1 14." 
SII7 leoo 9 -1.1 -0.1 0.1 -0.2 0.1 11.2 
SI J7 1900 ID -1.1 -0.1 0.1 -0.2 '0.1 e.s 
5117 2000 II -1.1 -0.1 0.1 -0.2 0.1 7.8 
5117 2100 12 -1.1 -0.1 0.1 -0.2 0.1 6.7 
51J 7 2200 13 -1.1 -0.1 0.1 -0.2 0.1 6.7 
5/17 2300 14 -1.1 -0.1 0.1 -0.1 0.1 6.5 
5118 0 15 -I.' -0.1 0.1 -0.1 0.1 6.3 
511e 100 16 -1.1 -0.1 0.1 -0.2 0.1 7. I 
SIIS 200 17 -1.1 -0.1 0.1 -0.1 0.1 7.5 
5118 300 18 -1.1 -0.1 0.1 -0.2 0.1 0.8 
SII8 400 19 -1.1 -0.1 0.1 -0.1 0.1 6.5 
5118 !JOO 20 -1.1 -0.1 0.1 -0.1 0.1 1.7 
5/1 8 000 21 -1.1 -0.1 0.1 -0.2 0.1 6.3 
5/18 700 22 -1.1 -0.1 0.1 -0.2 0.1 6.0 
5118 800 23 -1.1 -0.1 0.1 -0.1 0.1 6.0 
5118 900 24 -1.1 -0.1 0.1 -0.1 0.1 6.1 
SIJ8 1000 25 -1.1 -0.1 0.1 -0.1 0.1 6.7 
5118 1100 26 -1.1 -0.1 0.1 -0.2 0.1 7.1 
5118 1200 27 -1.1 -0.1 0.1 -D.? 0.1 6.4 

END OF TA8LE 

-, 
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Table 18 (Cont'd.) 
EVVORATOR DENSI TV COlliliIOLlEIl DATA. RUlli NO. 66. TBP2S WASTE. 

AVG AVG RMS MAX STEAM AVG AVG RMS MAX AVERAGE AVERAGE STeAM CHEST STEAM VALVE 
RUN EVAP OEV OEV DEV PRESS STEAM DEV DEV OEV STeAM EVA~ORATOR HEAT TRANSF POSITION 

DATE TIME HOUR DEN S.P. S.P. S.P. S.P. PRESS S.P. S.P. S.P. CONO RATe COND RA TE COEFF. PERCENT 
Glee Glee GItC Glee PSIG PSIG PSI PSI PS I LITERS/HR LITERS/HIl 8/HI SF/OF OP~" 

CON TROllER 0111 MANUAL AT START OF IIUN 

5117 9b5 CONTROLLER CHANGE. NEw PARAMETERS ARE 
SET POINT 35.0 SANO WIDTH 100 RESET 10M CONUOl RANGE 50.0 
SECONDARY SYSTEM SAND wiDTH 50 RESET ~M CONTROL RANGE 5.0 

5111 11100 I 1.22 ".5 72.3 73.9 55.8 O. 6.6 
511 7 I lOll 2 1.32 -0.03 0.03 -0.03 II. r 12.8 1.1 1.2 2.3 30.8 38.6 399.1 1.2 

'" 
1155 1.29 -0.01> 16.1 19.2 3.0 123.3 91.1 b." 

~1I1 1200 1.32 -0.03 0.04 -0.06 I ..... 15.6 1.2 I.S 3.0 61.2 62.1 810.8 3.3 
1205 1.30 -0.05 16.1 18.5 2." 120.1 100.9 ... 3 
1220 1.30 -O.OS 11.2 16.8 1.6 1"5.1 11".1 50.4 
1225 1.29 -0.06 11.1 20.3 2.6 152.2 118.9 .... 5 
1230 1.21 -0.08 18.6 20.4 1.8 163.4 125.7 6.U 
1235 1.27·-0.08 18.8 20.8 2.0 113.8 13"1.1 ;.9 
1240 1..21 -0.08 18.7 20.7 2.1 176.~ 142.6 ,.8 
124S 1.27 -0.08 18.8 21.1 2.3 184.1 148.9 6.3 
1250 1.26 -0.09 19.2 21.6 2.~ 198.3 151.8 6.1 
1255 1.26 -0.09 20.7 22.0 1.3 213.4 168.3 6.8 
1300 1.26 -0.09 22.1 22.3 0.2 224.0 178. r 7.0 

5/17 1300 4 1.28 -0.07 0.01 -0.09 18." 20.3 2.0 2.1 2.6 172.3 131.6 "011.8 !J.B 
1305 1.26 -0.09 22.1 25.0 2.3 229.9 189.1 1.0 
1310 1.26 -0.09 24.3 25.8 1.5 235.1 191.9 7.1 
131S 1.26 -0.09 24.1 25.9 1.8 236.1 203.9 6.9 
1320 1.2b -0.09 24.1 25.8 1.1 236.7 207.9 7.0 
132S 1.26 -0.09 24.1 2"1.9 1.1 231.0 209.1 1.1 
1130 1.26 -0.09 24.3 25.4 1.2 231.2 211.3 b.9 
1335 1.26 -0.09 2".0 25.1 1.1 236.9 211.9 7.0 
1340 1.26 -0.09 25.5 27.0 1.5 231.3 212.8 1.2 
1345 1.26 -0.09 25.6 26.8 1.2 242 •. 1 213.8 1.1 
1350 1.25 -0.10 26.5 21.8 1.3 250.5 216.3 7.4 
13550 1.25 -0.10 28.1 28.5 -0.2 258.1 222.U 10.8 
1400 1.25 -0.10 28.7 29.6 0.9 21>7 .5 229.8 U.S 

5/11 1"00 S 1.26 -0.09 0.09 -0.10 25.2 26.6 I." 1.5 2.3 2 ..... 0 212.7 1001.1 1.9 
1,,05 1.2"-0.11 32.2 32.1 -0.1 218.9 238.3 18." 
11,10 1.23 -0.12 36.6 36.8 0.2 295.1 249.2 21.6 
14150 1.21 -0.14 38.9 40.0 1.1 315.2 261.4 23.0 
1420 1.20 -0.15 42.1 42.7 -0.1 333.6 273.2 ~2. 7 
.,,25 1.22 -0.13 ..... 3 "6.4 2.1 341.7 285.9 35.1 
11,30 1.2" -0.11 ..... 4 47.5 3.1 351.5 294.8 30.0 
1435 1.25 -0.10 44.4 41.7 3.4 362.6 297.4 350.3 
1440 1.25 -0.10 "".4 47.0 2.6 304.2 297.0 H.S 
1 .... 5 1.20 -0.09 4".2 .. 7.6 3.4 362.4 296.5 H.I 
145U 1.21 -0.08 "4.2 47.2 3.0 358.4 296.5 32.5 
14~5 1.28 -0.01 ..... 0 "1.0 3.0 3'>4.2 296..1 32.3 
1500 1.29 -0.06 ..... 2 "6.0 1.7 350.5 290.1 32.3 

5111 1500 0 1.24 -0.11 0.11 -0.15 42.0 44.0 1.9 2.3 3.4 3"3.2 284.; 89j.8 ~U.5 

1505 1.29 -0.06 4~.1 46.1 2.0 3"U.7 296.1 32.4 
1510 1.29 -0.06 ..... 2 46.4 2.2 349.2 296.0 32.8 
ISIS 1.21 -0.08 ..... 2 "7.8 3.6 lSI.1 296.0 H.O 
1600 1.40 0.05 32.1 $,.1 3.0 213.5 220.2 11.6 

5/17 1600 7 1.34 -0.01 0.04 -0.08 39.4 41.8 2.5 2.6 3.6 302.9 211>.6 916.0 2;.0 
1605 1."0 0.05 32.7 35.2 2.6 200.1 203..3 10.8 
1610 1."1 0.06 28.8 31.1 2.3 186.1 188.1 1.4 
1615 1.40 0.0; 27.4 28.9 1.5 111.0 174.4 7.1 

5/17 1700 8 1.37 0.02 0.03 0.06 2 ... 50 26.2 1.6 1.8 2.6 151.3 142.1 785.4 r. :3 

• 5/11 1800 9 1.35 -0.00 c.OO -0.00 18.6 20.6 2.0 2.0 3.0 112.0 103.6 1211.5 6.1 
5/11 1900 10 1.33 -0.02 0.02 -0.02 I ..... IS.l 1.3 1.6 2.3 70.2 70.1 6;9.6 ... 9 
,/17 2000 II 1.33 -0.02 0.02 -0.03 12.9 13.6 0.9 1.1 1.7 53.7 50.2 790.4 ".6 
5117 2100 12 1.31 -0.02 0.02 -0.03 12." 13.8 I." I.S 2.1 "6.S 50.3 598.0 ..... 
5/17 2200 13 1.33 -0.02 0.02 -0.03 11.6 13.4 1.1 1.8 2.4 21.2 42.0 273.7 3 ... 
5117 2300 14 I.B -0.02 0.02 -0.02 11.4 I ~.:3 I.S 1.9 2.1> 15.0 39.7 193.4 3.0 
'/18 0 IS 1.33 -0.02 0.02 -0.02 II ... 13.0 1.6 1.7 2.4 12.9 38.8 181.0 1.9 
"1118 100 16 I.B -0.02 0.02 -0.02 11.0 12.0 1.5 1.6 2.6 9.6 36.2 1"1.5 1.4 

'>118 130 CONTROLLER CHANGE. NEk PARAMETERS ARE 
SET POINT 3".0 SAND WIDTH 100 RESET 10M CONTROL RANGE 5.0 
seCONDARY SYSTEM BAND WIDTH 50 RESET 514 CONTROL RANGE 5.0 

'>/18 200 11 1.33 -0.02 0.02 -0.02 9.9 11.7 1.8 1.9 2.6 1.3 51.0 1"8.4 O. 
51111 300 18 1.32 -0.02 0.02 -0.03 9.6 11.0 1.4 I." 1.6 7.3 l6.9 20U.8 0.3 
5118 400 19 1.32 -0.02 0.02 -0.02 9.5 11.1 1.6 1.6 2.7 1.3 37.2 213.5 0.0 
5118 SOD 20 1.32 -0.02 0.02 -0.02 9.2 10.9 1.1 1.1 2.0 1.2 31.3 18 .... 8 O. 

525 1.29 -O.OS 13 ... 13.7 0.3 32.9 36.8 ;.3 
;/18 600 21 1.32 -0.02 0.03 -0.05 10.3 11.9 1.6 1.1 2.9 17 .3 "2.2 354.1 2.2 
5118 100 22 1.32 -0.02 0.02 -0.02 9.1 10.9 1.8 1.8 2.1 7.1 36.6 1116.7 O. 
5118 800 23 1.32 -0.02 0.02 -0.02 11.6 10.5 I.B 1.9 3.4 1.1 31.1 152.1 O. 
;118 900 24 1.32 -0.02 0.02 -0.02 8.4 9.5 1.1 1.1 1.4 1.1 30.6 222.0 O. 

,118 9;0 CONTROLLER CHANGE. NEW PARAMETERS ARE 
SET POINT 30.0 BAND WIDTH 100 RESET 10M CONTROL RANGE 5.0 
SECONDARY SYSTEM SAND WIDTH so RESET 5M CONTROL RANGE 5.0 

5/18 1000 25 l.l2 -0.01 0.02 -0.04 8.9 10.6 1.7 2.0 3.5 13.6 36.0 2011.3 1.5 

~1I8 1100 26 1.32 0.02 0.02 0.02 7.5 9.3 1.8 1.8 2.0 7.2 31.1 258.6 O. 

5/18 1200 27 1.32 0.02 0.02 0.03 7.5 9.1 1.7 1.1 2.0 1.3 32.6 191.1 O. 

END OF TAStE 



-302-
• 

Table 18 (Cont'd.) 
EVAPORATOR LIQUID LEVEL CONTROllER DATA. RUN NO. 66. T8P25 WASTE. 

AVERAGE AVERAGE R.M.S. MAXIMUM AVERAGe FEED vlIlve 
RUN EVAPORATOR DeVIATION OeVIATION OEVIATION EVAPORATOR POSITION 

DAle 'TIME HOUR I.IQ. LEV. FROM SET PT FROM SEf PI FROM SET PT FEEORUE PERCENT 
LITeRS I. IlERS 1.1 TellS LITERS LITERS/HR OPEN 

CONTROllER ON MANUAL AT START OF RUN 

5/11 945 CONTROLLER CHANGE. NEil PARAMETERS ARE 
SeT POINT SO.OPIC 8ANDwIOTH SO ReseT 10M CONTROL RANGE 20.0PIC 

945 30.3 9.0 18.5 O. 
950 21.4 6.2 4.8 O. 

5117 1000 I 14.3 66.9 53.9 
5111 1100 2 19.9 -I." 1.6 -2.8 4 ..... 21.8 
5111 1200 3 21.2 -0.0 0.5 1.3 25.6 11.4 
5111 1300 .. 20.1 -0.6 0.1 -1.3 42.1 16.9 
5/11 1400 5 21.1 -0.2 0.9 2.1 43.2 1 ... 7 
5111 1500 6 20.1 -1.1 2." -4.9 30.7 18.3 
5111 1600 1 20." -0.9 I." -3.6 51.8 21.1 
5111 1100 8 21.1 -0.2 0.3 ' -0.1 39.8 15.9 
5/11 ISOD 9 21.1 -0.1 D ... -1.3 11.9 3.1 
5111 1900 10 20.9 -0.10 0.6 -1.7 10.1 1.5 
5111 2000 II 20.1 -0.5 0.5 -0.8 11.0 O. 
5111 2100 12 20.9 -0.3 0.3 -O.S 2.1 D. 
5111 2200 15 20.9 -0 ... 0.5 -0.8 5.1 O. 
5111 2300 14 20.8 -0 ... 0.5 -0.8 30 ... a. 
5118 a 15 20.9 -0." 0." -0.8 9.4 D. 
5118 100 16 20.8 -0.5 D.!> -0.9 ... 1 O. 
511S 200 17 20.S -D ... 0 ... -a.s 0._ D. 
511S 300 IS 21'.1 -0.2 a.s 1.3 3.!> O. 
5/1S 1100 19 20." -0.8 1.0 -2.2 5.1 O. 
!>IIS 500 20 21.1 -0.1 0.3 -0.11 a." O. 
;'118 600 21 20.1 -o.~ 1.9 3.0 12." 1.0 
5118 TOO CONTROllER TO MANUAL 
5118 100 22 21.11 16.S O. 
5118 800 23 23.7 0.3 O. 
5118 900 2~ 22.6 -0.8 O. 
!oilS 1000 2S 20.6 0." 0.5 
5118 11011 26 17.6 0.3 62._ 
5.118 1200 21 17.1 -0.1 11.6 

END OF fABLE 



.' 
-303-

• 

Table 18 (Cont'd .) 
EVAPORATOR COt-mENSA te CONOU' r lvi tv CONrROll£R DATA. RUN NO. 6 •• TRP2S wASIL 

AvEkACt:: AVERAGE R,.M." S. MA.K:tMUM AvERAGE wAfER VALVE 
RUN CONOENSA IE OEl/IAl (ON OEvlAI ION DEVIATION WATER POSH ION 

DATE T1ME HOVR ACI01IY FROM so PI FROM SH ., fROM se T PT RUE PERCENt 
MUlAR MOLAR MOLAR MCLAR II TERS/HR OPEN 

CON TROLLER ON MANUAL AT START OF RUN 

51 I 7 9.5 CONTROLLER CHANGE. NE .. PARAME fERS ARE 
SET POINT 50.0' Ie BAND .. IOTH 200 REse'l 10M CONTROL RANGE 10.OPIC 

9'; 0.0 -I .. 7 o. 
9;0 -0.2 -1.9 O. 
9SS -0.2 ~J .. 9 O. 

1000 -0.2 -1,,9- O. 
~1I7 .000 •• U 26.5 1.5 

• 005 -0.2 -J .9 O • 
• 010 -0.2 -1 .. 9 O • 
'015 -0.2 -f .,9 O. 
.020 -0.2 - •• 9 O. 
1025 -0.2 -1 .. 9 O. 
1030 -0.2 -1 .. 9 O. 
10.\5 ' 0.' -Id O. 
10'-0 0.1 -1.0 O. 
10'; •• 0 -0.1 o. 
• o;u I •• -0.4 O • 

5111 " 00 o .. ~ -1.3 •• 5 -1.9 O. O. 
I J 25 2. I 0.1 O. 
1110 2. I 0.3 O. ' 

" $; 2.2 0 •• .I.' 
1200 2.0 0.3 16.8 

5111 1,200 1.9 0.2 0.2 D .. la 26. :. 3 •• 
1205 2.0 0.3 22.d 
1210 2.0 0.3 28.2 

5/17 , 300 1.9 0.1 C.2 C.3 '09 •• 41.S 
~I J 1 1400 ,.1 -0.0 C.O 0.1 117 .. 9 5, .9 

5111 , .. 20 CONTROLLER CHANGE .. NE .. PARAMeTERS A.E 
SO POINt bO.OP/C SANO,dOTH 200 RESE 1 IO~ CONTROL IU.NGE ,a.oPlc 

.. 20 I •• -O.i.I 63.0 
50/11 1500 • 1.9 -0.0 O. , -0.1+ 29S.2 b3 .. 6 

)111 IS-II CONTROLLER CHANGE. NE: ... PARAfo\:ETERS ARE 

SE' POINT 10.UVIC A.ANDw lOTH 200 RfSE r I o I'! ,ONTROl RANGE 10 .. OP/C 

1535 2.0 IAS.l 

1540 2.0 \ill .0 

,5'; , ." .. I ~ , 

f s~o 1.6 3.<J.'> 
, 555 , .. 35. ~ 
Ibon , .d ". I 

~/17 ,.00 2.0 Od -0. S 1714", S2.0 

1605 I •• B.B 
IblO 1.9 33.8 
J6i~ , .S .10.1 

'.20 , .S 2Q~O 

1625 1.9 2B.9 

'030 I •• 29. J 

, 635 2.U 2 •• 2 
16-tlO 2.0 ~O .. I 
1645 2.0 32.0 
1650 2.0 31.9 

1655 2.0 31.9 

I roo 2.0 31 ~9 

$/17 1100 , .. D. , -0.1+ tQ.S -iL.O 

I/OS I •• 30.' 
n JO I.· lO.2 • II J'i , .9 29 .. 1+ 
,]20 I •• 28.9 
112S I.' 27.1 

1730 I •• -0 •• 25 •• 
1155 1.9 -0.14 2'.2 
/11+0 1.9 -0.' 23.1" 

t145 I.' -0.3 22. r 
, 150 I •• -0.3 21 •• 
,7SS •• 9 -0.3 21.0 
,eoo I." -0.4 I e., 

5111 ,eoo 9 ,.9 -0.3 0.$ -a .• B;.3 25.3 
180~ I." -0 .. !.J 114 .. 2 

,810 1.8 -O.S 11..1 
18 t5 ,.1 -0.' 6.1 
,820 ,.7 -0., -.' 
1825 1.8 -0.; •• I 
, 830 1.8 -0.4 2.1 
183> 1.8 -0 •• 1.6 
,e40 I •• -0 •• 1 • .1 
laltS I •• -0.3 , .. 
1850 I •• -0.3 1.3 
fa5~ , .. -0.3 0.5 
190Q I •• -0.3 o. S 

5/11 ,900 '0 , .8 -0.' 0 •• -0.5 2 •• 5 . ... 
)905 ,.9 -0.3 0.5 
j9l0 , .. -0.3 0.5 
1915 2.0 -0.3 1.2 
,920 2.0 -0.3 2. I 

1930 2.U -O.l 3.7 
1935 2.0 -0.3 3.1 
IQ140 1.9 -0.3 3.' 

" 
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Table 18 (Cont'd.) 
EVAPORATOR CONOENSATE CONOUCTIVITY CONTROLLER DATA. RUN NO. 66. TBP2S WASTE. 

AVERAGE AVERAGE R.M.S. MAXIMUM AVERAGE WATER VALVE 
RUN COI'<DENSA TE DEV lA'lION DEV 1A1I ON DEV IA II ON WATER POSIT ION 

DATE liME HOUR ACIDITY FROM SET PT FROM SET PT FROM SET PT RATE PERCENT 
MOLAR MOLAR MOLAR MOLAR L I TERSIHR OPEN 

SET POINT 70.0PIC BANDWiDTH 200 RESET 10M CONTROL RANGE 10.OP/C 

1945 1.9 -0.3 2.7 
19S0 1.9 -0.3 1.6 
19S5 1.9 -0.3 1.3 
2000 1.9 -0.3 1.1 

SII7 2000 II 2.0 -0.3 0.3 -0.3 S3.0 2.1 
200S 1.9 -0.3 O. 
2010 1.9 -0.4 o. 
20lS 1.9 -0.4 o. 
2e20 1.9 -o.~ o. 
202S 2.0 -0.3 o. 
2030 2.0 -0.3 o. 
20H 2.0 -0.3 o. 
2040 2.0 -o.~ o. 
204S 2.0 -0.3 o. 
20~0 1.9 -0.3 o. 
20SS 1.9 -o.~ o. 
2100 1.9 -0.3 o. 

SII7 2100 12 1.9 -0.3 0.3 -0.4 26.S o. 
2105 1.9 -Od o. 
2110 1.9 -0.3 o. 
211, 2.0 -0.3 o. 
2120 2.0 -0.3 o. 
214, 2.0 -0.3 2.2 
21S0 1.9 -0.3 U.4 
21S5 1.9 -0.3 o. 
2200 1.9 -0.3 o. 

,/17 2200 13 2.0 -0.3 0.3 -o.~ 26., 0.6 
220, 1.9 -0.4 o. 
2210 1.9 -0.4 o. 
221, 1.9 -0.3 o. 
2220 2.0 -0.3 o. 
222S 2.0 -0.3 o. 
2230 2.0 -0.3 o. 
2235 2.0 -0.3 o. 
2240 2.0 -0.3 o. 
224S 2.0 -0.3 0.4 
2300 1.9 -0.3 1.7 

,117 2300 14 2.0 -0.3 0.3 -0.4 26.S 0.6 
230S 1.9 -o.~ 0.3 
2310 1.9 -0.$ o. 
23IS 1.9 -0.4 o. 
2320 1.9 -0.4 o. 
232S 1.9 -0.4 o. 
2330 1.9 -0.3 o. 
2335 2.0 -o.~ o. 
2340 2.0 -0.3 o. 

~II B 0 I, 2.0 -0.3 0.3 -0.4 o. 0., , 1.8 -o.~ O. 
10 1.8 -0.4 o. 
IS 1.8 -0.4 o. 
20 1.9 -0.3 o. 
25 1.9 -o.~ o. 
30 2.0 -0.3 o. 
3, 2.0 -0.$ o. • 40 2.0 -0.3 o. 
45 2.0 -0.3 O. 
SO 2.0 -0.3 o. 
ss 2.0 -0.3 o. 

100 1.9 -0.3 o. 
5118 100 16 1.9 -0.3 0.3 -0.5 30.3 o. 

105 1.9 -0.3 o. 
110 1.9 -0.4 o. 
115 1.9 -0.4 o. 
120 1.9 -0.4 o. 
125 1.9 -0.3 o. 

5/18 130 CONTROLLER CHANGE. NEW PARAMETERS ARE 
SET POINT 61.0P/C BANDWIDTH 200 RESE T 10M CONTROL RANGE 10.OP/C 

SII8 200 17 1.9 -0.2 0.2 -0.4 26.5 o. 
300 1.7 -0.3 o. 

SII8 300 18 2.0 -0.1 0.1 -0.3 o. 0.4 
5/18 400 19 2.0 -0.1 0.1 -0.1 26.S 0.4 
SII8 500 20 1.9 -0.1 0.1 -0.2 o. o. 
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Table 18 (Cont'd.) 
EVAPORAfOR CONDENSAtE CONDUCTIVITY CONTROLLER DATA. RUN NO. 66. T8P2S WASTE. 

AVEIl.AGE AVERAGE R.M.S. MAXIMUM AVERAGE WATEl! VALVE 
RUN CONOENSATE OElllAT ION OEVIATiON OEVIATION WAfeR POSITION 

OATE TIME HOUR ACIOI TV FROM SET PT FROM SET PT FROM SET 1'1 RATE PERCENT 
MOLAR MOLAR MOlAP. MCLAR llTERS/HI!. OPEN 

SET POINT 61.0PIC BANOWIOTH 200 RESET 10M CONTROL RANG<E 10.OP/C 

5"0 1.1 -0.3 O. 
5"5 1.1 -0.3 O. 
550 1.8 -0.3 O. 
600 1.7 -D.! O. 

5118 600 21 1.11 -0.1 0.2 -0.3 26.S 1.5 
605 1.5 -O.~ O. 
610 1.5 -O.s. O. 
615 1.7 -0.3 O. 
620 1.7 -D.! O. 
625 1.8 -0.3 O. 

5118 700 22 < 1.8 -0.2 0.3 -O.S O. O. 
5118 800 23 2.0 -0.0 0.1 -0.2 O. O. 
5118 900 2_ 2.0 0.0 0.0 0.0 26.5 O. 

923 1.8 -0.3 O. 

" 1I~5 1.6 -0." O. 
1000 1.5 -0.5 O. 

5/18 1000 25 1.9 -0.1 0.2 -0.5 26.5 1.0 
1005 1.1> -0 ... O. 
1010 1.5 -O.S O. 
1015 1.7 -0.3 O. 
1020 1.8 -0.3 O. 
1025 1.7 -0.3 O. 

5118 1100 26 1.8 -0.2 0.3 -0.5 O. O. 
5118 1200 21 2.0 -0.1 0.1 -0.1 O. O. 

ENO Of TABU 
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and calcination sections except fbr the control characteristics and various 

calcination temperatures, which are shown in Fig. 15 and Table 6. 

The feed volume, water volume, calcined addi ti ve 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 (-0) will appear in the table. 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 1 reported in Table 16 as Btu x 

100,000. The ca1ciner-condensate heat balance is a heat balance 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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