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VENSITY (F SUPERNATE AS /£ PUNCTION OF TEMFERATURE

Temggrature(oc) Lensity (gfml)

2.3 1.130

L3.3 1.119
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Table V

ORNL-T2k

Apparent Viscosity of Soft Sludge As a Function of

Sheseyr Rate For Various Seclids

Contents
Apparent Viecosity (Centipoises)
Th.5% Total Solids 53.4% Totasl Solids | 20.5% Total Solids

Shear rate 20°¢ 20.6°C 2k, 0%C

{rpm) Spindle -No. 3 Spindle No. 2 Epindle No. 1
6 2900 775 38.0
12 2450 Lgs5 26.0
30 2068 308 18.4
30 2000 360 19.0
12 2310 725 33.0
€ 2460 1170 43,0




o -15- om72k

Table VI

apparent Viscosity of Soft Sludge Az & Function of Shear

Rate and Temperature

74.5% Total Solids: Spindle No. 3

Shear rsate gpgérent Viscosity jcps)

{(rpm) 2006C 599C

6 2900 1520
12 2450 1260
30 2068 1136
62 1568 968
30 2000 1076
12 2310 1110

6 2460 1160
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Consistensy of Hard Sludgs

crpany Universsl

Instrument uzed: Prs ifin 2
P tted with & standard

Duration of penetration - 20 seconds at 257C

Zempie Heedls loading Peretration |
»ﬂmp el o k 7 ~ yye *;y
\{3} (Im°1
Eard Sludge #1 200 '- 2.0
¢
200 2o
200 i Lot
! ;
i d
Hard 37.sdge #2 ’ LT L7 :
B0 Coli

Alr dried Colgate cake scap 200 2.8
Lava socap =00 2.0

N
=

Hard paraffin wax, mp: £0-2°C 200

Blackboard caslk 205 .7
LCIC 1o 3
7 2.2
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Table VIIT

Settling Rate of Soft Sludge As a Function of Sclids Content

Temperature: 25°C

54.6 vol. % solids 25.5 vol. % solids
{ Time U conc. in Sludge i Sludge Vel. [ U conc. in Sludge| Sludge vol.
_{Min,) (8/1) (ml) (8/1) (m1)
0 227 100 117 1C0
15 138 82.2
20 282 79,2
Lo 296 75.0 202 53.2
60 305 72.8
70 229 46,4
100 249 42.3
110 307 723
200 269 28.9
220 308 71.8
Loo | 308 71.8
420 273 38.3
1400 308 71.8 273 | 38.3
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Teble IX

ORNL-72k

Settling Rats of Hard Sludge As a Function of Solids Content

Temperature: Approximately 2500
rM"L‘[".‘Lmse U ggnc ) j UB(‘:gnZOL ﬂmwm
Min. in Sludge | Sludge vol. in Sludege | Sludge vol
- JETN (m1) (/L) (m1)
0 348 106 122 100,
15 166 69.6
; 20 246 90.0
Lo 325 78,4 268 b1
&G 371 7.8
70 305 | 35.6
100 462 Th .2 332 § 32.6
1w Loy 6l.k |
b150 506 675
| 190 511 66,7
200 385 £7.8
5 220 b5 L 5h.8 -ﬂ,
400 [ w98 | s0.0
¥ely) ih1 k.2
1020 572 5303 ;
1540 3 37 i LE, o Lep | 23,0
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Table X

Settling Rats cf Recombined Sludge As a Function of Sclids Comtent

Temperature 25°C

k.2 vol. % 8olids|28.6 vol. % solids|8.0 vol. % solids | 5.2 vol. % solids
Zime U counc U conc U conc U conc
Min. in Sludge | Sludge |in Sludge] Sludge |in Sludge|Sludge |in Sludge | Sludge
(&/1) vol(mi)] (g/1) | vol(ml)| (g/1) Ivol(ml)] (g/1y |vol(ml)
0 355 100 | 199 100 70 100 52.6 100.
5 ‘ 89 72.3 59,2 83.0
8 205 96,7
10 115 5203
15 377 93.8 | | 103 39.0
20 { 160 23.0
25 211 25.8 |
32 233 84,0
35 240 4.6
36 237 82.4
bo 256 20.9 '
L5 | 398 88.6 256 13.6
51 263 734
&0 ] 292 é 65,6 281 y 18.9
o1 | 3ok L ose.7 (
100 { 312 I 16.9 | 307 11.2
120 | |
155 357 52.9 i
245 Lo 79.2 %
0RO ? ‘ 358 .6
woo | osue 1 6.6 sco | ue.s | osen 1,7
‘ ; .
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Table XI

Equipment Used in Sludge Settling Rate Experiments

Gradusete Size

Sludge Type % Solids Vol. Height Vol. Slurry
(m1) of graduated section| used in Expt.

(cm) (m1)
Soft Sludge - 5h.6 50 15.3 22
25.5 50 15.3 L7
Hard Sludge 26.0 50 15.3 | 27
: 19.0 50 15.3 37
5.0 100 19.3 87
Recombined 54 .2 50 15.3 48
! 28.6 100 19.5 Sl
: 8.0 500 28,7 325
! 5.2 500 2R.7 500
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FIGURE I
DENSITY OF SUPERNATE AS A

. TFUNCTION OF TENCIRATORE

Drawing No. 9071
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- FIGU IX Drawing No. 9072
VISCOSITY OF S TE AS A

FUNCTION OF T

Code
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FIGURE III
APPARENT VISCOSITY O 30FT SLUDGE AS A FUNCTION

Drawing No. 9073

OF SHEAR RATE FOR_VARIQUS SQLIDS _CONTLITS

Temperature: ca. 20° C.
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— FIGURE IV Drawing No. 9074

APPARENT VISCOSITf‘OF SOFT SLUDGE AS A FUNCTION
OF SHEAR RATE FOR VARIOUS TEMPERATURES

Solids Content: 74.5%
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FICURE V

SETTLING RATES OF SOFT AND HARD 3777388

AS A FUNCTION CF SQLIDS 7ONVL % -

Drawing No. 9075
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SETTLING R ATE OF RECOMBINED SLUDGE

=]

AS A FUNCTION CF SOLIDS CONTENT

Tredium: Supernsate

Temperature; 25 €
Code Yolume % Solids
(o] 8.0
A 5.2

Drawing No. 9076
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FIGURE_VII

Drawing No. 9077

SETTLING RATE OF RECOMBINED SLUDGE

AS A FUNCTION OF SOLIDS CONTENT

Medium; Supernate

Temperature; 25° C
O 54,0 volume % solids
A 28.6 volume % solids
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_ FIOURE V11l Drawing No. 9078

VARIATION OF URANIUM CONCENTRATION IN SCET
SLUDGES AS A PUNCIION OF SETTLING TIME
Temperatures zo- C
Coda  Volume % Snlids
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FIOURE 1X

VARIATION OF URANIUM CONCENTRATION IV HaRD
CTICN OF CETTLING TINE

A

Temperature: 25° C

Code

0]
A
I

Volume % Solids

26,0
19.0
8.0

Drawing No. 9079
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R mon srving o 9%
_— VARIATION OF URANIUM CONCENTRATION IN RECOMBINED

STUDGES AS A FUNCTION OF SETTLING TIME

Medlums Supernate
Temperature: 25° ¢
Code Volume % Solids_
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