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Table 1. Solubility of Sulfur Dioxide in Water

Weight of SO, Partial Pressure of SO;, mm Hg
per 100 weights
of H,O 0°C 7 10 15 20 30 40 50
20 646 657
15 474 637 726
10 308 417 474 567 698
7.5 228 307 349 419 517 688
5.0 148 198 226 270 336 452 665
2.5 69 92 105 127 161 216 322 458
1.5 38 51 59 71 92 125 186 266
1.0 23. 3 31 37 44 59 79 121 172
0.7 15.2 20.6 23.6 28.9 39.0 52 87 116
0.5 9.9 13.5 15.6 19.3 26.0 36. 1 57 32
0.3 5.1 6.9 7.9 10.0 14.1 19.7
0.2 2.8 3.7 4.6 57 8.5 11.8 31.0
0.15 1.9 2.6 31 3.8 5.8 81 12.9 20.0
0.10 1.2 1.5 1.75 2.2 3.2 4.7 7.5 12.0
0.05 0.6 0.7 0.75 0.8 1.2 1.7 2.8 4.7
0.02 0.25 0.3 0.3 0.3 0.5 0.6 0.8 1.3
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Table 2. Data for Equilibrium Curve

001 1,07 P mm He yo=Pa/1100 5= Sl
0.02 0.6 0. 000526 0. 0000563
0.05 L7 0.00149 0.000142
0.10 47 0.00412 0. 000281
0.15 81 0.00711 0.000422
0.20 11.8 0.01035 0. 000560
0.30 19.7 0.01728 0.000843
0.50 %.0 0.03157 0.001407
0.70 52 0. 04560 0. 001966
1.0 79 0. 06930 0.002793
15 125 010965 0.004205

Temperature: 81°F
Pressme: 1.5 atm

Folz] BEEF fEfhel o=l 9.=0.005, ¥,=0.05,
z,=0,0]9 = =g 1)& HE 1,*=0.00211 o] =&,

G. )= (%Jm 9 1.25~2.07} &

5) 78 HE

py=(30.75) (492)/(359) (537) =0.0783 1b/{t*
px=62.30 1b/ft* (at 68°F)

Table 3. Physical Characteristics of Tower Packings.

Average bulk density,

Surface area, a,,ft?/ft3

. . . . Free Volume,
Type Material Dimensions in 1b/ft3 of tower volume of tower volume —~00e%

Dumped packings:
Brocken solids Coke 3 24 12 50
6 10 5.5 57
Roschig rings Porcelain %—X% 50 122 64
1X1 40 58 73
15X1% 42 35 68
2X2 37 23 74
Lessing rings Porcelain 1X1 50 69 66
15x1% 58 40 60
2X2 49 32 68

. 1,1

Berl saddles Porcelain FHy 54 142 63
1X1 45 76 69
13X1% 38 44 75

Stacked packings:
Raschig rings Porcelain 2X2 32 80
Single Spiral rings n 3lxs 52 34 66
4X4 55 28 67
6X6 51 19 70
Drip-point grids 72 18 43

#=1C.P R SMES R,

g:=4.17x10°® ft-1b/Ib-force hr?

= table 302 ¥¥ 1lin. €] & H HEE}
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< 7} o) A (—-CG%—) /% =1.05 o] =& Flooding velo-

city curve (Leva, M.; Chem. Eng. Progress Symp.
Ser. 10,51, 1954) 2 ¥ ©h& &% R

() () () () =0 020

ue2la G,=522 lb/ft*hr FEES] gas HEE flooding
velocity 8] 2202 & w, 3 HEES,

= (2) (42, 000) (0. 0783) / (522) =12. 58 {t*

2 BE, D—={((12.58)/(0.7854 ) =4.0ft
6) MR Wk

% AndAe & gasiE;
(42, 000) (537) (0.0783) / (12. 58) (546)
® And A9 SO, gas &
(2, 100) (492) (64.1) /(359) (546)(12. 58)
# HmndAe SO, gas &;
(235—26. 82) (0. 005/0. 995) (64.1) /(28. 8)=2. 33 Ib/ft?-
hr.
3 Hind A f# Gas &
(235-2. 33) —26. 82=210. 51 1b/ft? - hr
Bkel BiE gas B
26.82—2.33=24.49 1b/ft* - hr

7 H#fF IR

=0.05, x,=0, %,=0.005, x;*=0.00211 Gy,=
(208. 18) / (30. 75) =6. 77 moles/{t? - hr
w2} 4]

=2351b/ft? - hr

=26. 82 Ib/ft* - hr
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o0 0. 005 )

1—0. 005
G’ y=151.7 moles/ft? - hr

mHR Nz goh,

0. 005 )
1—0. 005
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& 714 1,=0.00106 = Fo]3 FEF
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A A& Fig. 1) BExw =gl
8) %% it&

& A Rk B
(303) (18) =5, 450 Ib/ft? - hr

oA fmigs
5, 450+24. 29==5, 474. 29 Ib/ft® - hr

3 Wl A9 F Hifs 5,462.15 Ib/ft? - hr # %
BE 5tHdE HTU method % o7 Mass

transfer coefficient equation (Whitney and Vivian.

W5+
m-

R}
03 g

002+ %g

[ U/
J 1 ] 1
0 00005 2.00) o005  0.0020
X
Fg. 1. Equilibrium curve and operating line
“Chem. Eng. Progr.” 1949, 45, 323)& FiE3to
Triangle method &3}
Z, k.a=(0.152) G%*
b2 — 0,028 G- G0
(at 30°C, 1’’raschig ring)
= k. a= (0. 152) (5462. 15)°-**=176.5

E % ARdA

kg“ = (0. 028) (210. 51)*7 (5450) °-25

=10.16

J.KIChE, Vol.11, No.1, Feb. 1973



62

3t U o] & 603 7,
% el pEs grez ¥e [T 5 EAEs
e (1) 539
e,
F12 _ (0.028) (235) 7 (5474.8)
=10.98
- ( by a )= 1016 4 408
¢ Gy /AR 6.77/0.995
-2} A
vy a _ 1p.98 1
3 —= = —— —=1.542
(l"", )=10.57 sleg (u Gary .);Ll? 6.77/0.95
(‘)
—; b, a 5 kyoa - ;
Slope ¥ =¥ _ €% 4 . 1, A (S )=1517 o2 ks WEE
P -3 7, a 68 T 710l A e 5 1 LS FEE
Teble 4. Data for Graphical Integratior
—_ ' (SPTR - . Average -
1=y i you (1= (y—22) 4y Ordinate 4 Ares.
0. G035 0.995 0. 0023 0. 0027 371.6 — — —
0.0075 0.9925 0. 0040 0. 0035 238.0 0. 0025 330 0. 825
0.01¢ 0. 990 0. 0060 0. 0040 232.5 0. 0025 270 0.675
0.015 0. 985 0. 0100 0. 0050 203.0 0. 005 228 1. 140
0. 020 0. 980 0. 0141 0. 0059 173.0 0. 005 188 0. 940
0. 025 0.975 0. 0182 0. 0068 150.8 0. 005 162 0. 810
0.C30 0.970 0. 0226 0. 0074 139.3 0. 003 145 0.725
0. 035 0. 965 0. 0267 0. 0083 124.7 0. 005 132 0.660
0. 040 0. 960 0. 0308 0. 0092 113.2 0. 005 119 0. 595
0. 045 0.955 0. 0350 0. 0100 104.7 C. 005 109 0. 545
0. G50 0. 950 0. 0395 0. 0105 100. 2 0. 005 102. 5 0.5125
Total 7.428
Table 5. Coefficients of pressure drop on operation of tower
- L] 1 rr 5 r 3 e r 1 24 rr
Packings Material Coeff. T 5 T 1 15 2
Intalox saddle Porcelain a 1. 04 0.52 0.25 0.13 0.14
5 0.37 0.25 0.16 0.15 0. 10
Raschig ring " « 1.96 1.31 0. &2 0. 53 0.31 0.23
B 0.56 0.39 0.38 0.22 0.21 0.17
Berl saddle ” « 1.16 0. 56 0.53 0.21 0.16
B 0.47 0.25 0.18 0.16 0.12
Pall ring Plastics « 0.22 0.10
B 0.14 0.12
Pall ring Metal I 0.43 0.15 C. 08 0.06
B8 0.17 .15 0.16 0.12
Raschig ring " @ 1.20
I 0.23

AP= - 10- 8 - L(—fi) Where, 4P=Pressure drop, H,O inch per packed bed, ft.
o¢

Gs;=Mass velocity of gas, 1b/ft? - sec
L=Mass Velocity of Liquid, 1b/ft? - sec
oc=Density of gas, 1b/ft?
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9) Eif HE
B OEEr RS B table 5 27 FHE
Z  4P=(0.52) (0.16) (10) (0.0618%) (1. 513) / (0. 0783)

=0.614 H,0 inches per 1ft. packed bed

FE=IE 7 it A9 FEY /] EiES,
=4.3 in. (K¥)

(7.0) (0.614)

TR A M 910 i (ki)
AR B 9 10 i (KA
el #el i EHE 5.3 in (k) ol

10) 831 HEE Hig 712 g DLe #BRE
Packed tower Specification & {ER §ch.

= pAte) FEel+ 10 in. Duplex Slide Rule & A}
& W

® B & %

a=Area of interface per unit packed volvme, ft?/ft®
a.=Area of dry packing per unit packed volume.

C.'=Concentration of Component A (Solute), 1b/100lb
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of Solvent.
D=Diameter of packed tower, ft.
G.=Mass velocity, based on total tower cross section,
of liquid stream, lb/ft’- hr; G,, of gas stream.
based on total tower cross

Guy, of

Gyr.=Mola mass velocity,
section, of liquid stream, moles/ft? - hr;
gas stream.

Ghy-=Molal mass velocity of SO,-free water, moles/ft?

- br.; G, of SO,-free air.

=Newton’s law conversien factor.
k,=Individual mess trausfer coefficient for liquid
Ib moles/ft? -

gas phase.

phase, hr. Unit mole fraction; k,, for

P, =Partial pressure of Component A, mm Hg

S=Cross sectional area of tower, ft?

z=Mole fraction component A in liquid; =z, at
liquid inlet; x;, at liquid out let; z,, at equilibrium;
x;, at gas-liquid interface; z.*, equilibrium con-
centration corresponding to gas phase concetration
s

y=Mole fraction component A in gas; y,, at gas out
let; 35, at gasin let; v,, at equilibrium; y;, at gas-
liquid interface.

Zr=Total depth of packed section, ft.

a=Coeflicient at table 5.

BS=Coefhicient at table 5.

e=Porosity in packed section.

u=Viscosity, Ib/ft - hr. .7,
/tw, of water at 20°C.

of liquid kg/m - hr.;
p=Density, 1b/ft% p,, of liquid; p,, of gas

¢=Relative velocity factor.

¢'=Ratio, density of water to density of liquid.
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