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Design requircments = < 2 = b 3] 3] 5] a = & = = & G 3 z 2 = =
Total thmughpu =S
<0.25m>hr 3 3 3 3 3 3 3 3 3 3 3 1 J'IJ 1 o 1 3 1 (] (1]
0.25-2.5m*/hr 3 3 3 3 3 3 3 3 3 3 3 <] 4 3 1 3 3 3 1 1
2.5-25m%hr 3 3 3 3 3 3 o3 3 3 3 3 =l 3 3 3 3 3 3 3 3
25-250 m*/hr 3 1 3 3 1 3 1 1 3 1 1 1 13 3 3 1 o 0 o o
>250m*/hr 1 0 1 1 o | 0 1 1 (1] Q 1 (}5 > 5 1 1 [ [ o o
N =
gl 0 5 3 3 3 3 3 3 3 3 3 3 3 13 3 3 3 3 3 3 3
-5 1o B 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 Ly
5-10 a 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 1 1 [ 3
10-15 0 1 1 3 1 1 3 3 1 3 1 1 3 3 1 1 ! o [ o 0
>15 0 1 1 1 1 1 1 1 1 1 1 0 T 1 1 [ o 0*
Physical properties®: y
(a/Bpg)'* > D60 1 1 1 3 1 3 3 3 1 3 3 3 5 3 3 3 5 5 5 5
Density difference -
0.05> (Ap) > 0.03 gjcm® 3 3 3 4 3 0 0 0 1 0 1 3 1 1 1 1 5 5 5 5
“Viscosity”
#e and/or uy > 20cP 1 1 1 1 1 1 I 1 I 1 1 1 1 I 1 1 1 1 1 ]
Slow heterogeneous reaction:
ky < 4% 10 mfs 0 1 1 3 1 3 3 3 1 3 3 0 o 3 0 3 3 3 3 3
Slow homogeneous reaction:
tip =0.5—5min 1 1 1 1 3 1 1 1 3 1 1 1 13 5 3 3 o o 1 ]
> Smin 0 0 0 0 1 1] 0 1] 1 0 0 L] '\'3 5 3 3 0 0 0 0
Extreme phase ratio
Fu/F. 50 .2 or >{ I I 1 I 3 1 1 1 3 ] 1 3 1 5" 1 & 3 ; ; 33
Short residence time™> 0 0 0 1 0 1 I 1 0 0 0 0 0 ] 0 0 5
Ability to handle solids 1.1
Trace (<0-0.1% in feed) 3 3 I 1 5 3 3 3 1 1 1 151 3 3 3 3 1 1 1 !
Appreciable (0.1-1% in feed) I 1 ! I 3 ] 3 3 0 0 0 15 I, ], I.’ I! I 1 | 1
Heavy (> 1% in feed) 1 1 0 0 1 1 1 1 0 0 0 15 | I I 1 0 1] 1 1
Tendency to emulsily |
Slight 3 3 1 1 3 1 1 I 3 1 1 {3 i 1 1 1 5 5 5 5
Marked 1 L 1 0 1 0 o 0 1 o ] 1 0 0 Q 0 3 3 3 3
Limited space available
Height 0 1 | 1 5 1 1 1 1 1 1 3 5 5 Q 0 5 5 5 5
Floor 5 5 5 5 0 5 5 5 5 5 5 0 0 0 5 5 5 5 3 L
Special materials required
Metals (stainless steel, Ti, etc.) 5 3 5 3 3 3 3 3 3 3 5 5 5
Nonmetals 5 3 5 1 1 0 1] 1 i 0 0 1 1 5 1 1 ] V] 0 ]
Radioactivity present
Weak (mainly a, ) s 5 5 3 1 1 1 3 3 1 | 1 3 5 3 1 1 1 I 1
Strong ¥ 5 5 5 3 0 0 0 3 3 0 0 0 3 5 1 o 0 0 0 0
* Ease of cleaning 5 3 1 1 3 3 3 3 1 1 3 5 3 3 3 3 1 3 3 1
Low maintenance- 5 5 5 3 3 3 3 3 5 3 3 3 3 3 3 3 1 I 1 1

“Multiple units in series and/or parallel can be used.

“For immeasurably fast homogeneous reaction.

“For diameters < 13cm.

“Two or three stages only in single machine.

“With recirculation of separated phases to mixer.

/Requires provision for solids removal from settler.

"See text for effect of direction of transfer.

"Rating of 3, very strongly recommendedy 3, satisfactory: | may be used; and 0, not suitable.
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(9] : mm’min) VX = 0.049 = Q" /yz

Mixer Q/A = 0.0092 = Q" /xy
Residence Time 4.9 min AFAIZQY = xyz
Volume 1.92 m° oA E5S EW x = 0.7987,
Diameter 1.25 m y = 53.29, z = 0.15 7} &
Height 1.57 m =3
Settler 7z=0.15m”} flooding® 3
_ . £1|(Vol | Residence | A°] I 2= Dispersion Band
Z(Height) | Y(Width) |X(Length) ume) Time =2 Settler =0]9] 10%0]
1 4.00 5.32 42.56 108.6 | W= HFAs= oy 7HA
1.1 3.64 5.85 46.816 119.4 | Settler =o] 4 -9 o 3
1.2 3.33 6.38 | 51.072 | 130.3 | Scale-up 3&}it}. w3k 1749
1.3 3.08 6.92 |55.328 | 141.1 Extractor® 3laA8ld  #Zx|
1.4 2.86 7.45 59.584 152.0 Azde] A FAeE Ho
1.5 2.67 7.98 63.84 162.9 3 AFAL EA7E A S
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[1] The C. Lo, "Handbook of Separation Techniques for Chemical Engineers -
Section 1-10", 3rd, McGraw—Hill, 1997

[2] willlam B.Hooper, "Handbook of Separation Techniques for Chemical
Engineers - Section 1-11", 3rd, McGraw-Hill, 1997

Jon

+ 2
=3

Jon

of o O|E4d E& M9z A2z 20038



