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A study on the Elumination of the Corrosive CO in water (])
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Abstract

The study was carried ont for the purpose of the basic data, which are necessary to design the plant for

the elumination of the corrsive CO, in water,

filter material which are produced in Korea.

by using Calcite, Dolomite and magnesia Clinker as &

The reaction mechanism and the reaction rates with the conditions of various temperatures and flow

rates were investigated.

The over-all reaction for the cases of all materials is expressed as the first order, and then basic data being

necessary for plant design were obtained.
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\-j Fig. 1 Experimental Apparatus for Studying Reaction Kinetics

A: Manometer, B: Cooler, C: Thermostat, D: Packed Column, E: Heater, F: Thermometer,

G: Pump, H: Water Tank, I: CO, Bomb
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Table 1 Hardness Increase of Equilibrium Water vs. Concentration of Free CO,(Half Burned Dolomite)

At Equilibrium Combined CO,
Free CO, (mg/1} U (w/hr) A ; Ifl:éi':;is From Equ. (6) From Equ. (7)
! m/hr 3 1
per & molelc, (me/l)] o'k pr |Co (me/DN. A K.H
52.8 3.60 2.2 20.1 4.89 5.3 0.34 14.6 1.86
62.1 3. 85 2.6 25.4 4. 50 10.2 0.65 15.2 1.95
85.0 4.03 3.4 30.5 4.95 7.9 0.50 22.8 2.9
116.0 4.30 4.2 35.0 5.19 3.9 | 0.25 | 31.1 3.95
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Fig. 4 Hardness Increase of Equilibrium
Water vs. Concentration of Free CO,
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Table 2. V/F vs. (1—X) at Various Temp. (Half Burned Dolomite)
T[%’é’ﬁ“ ‘ 12(Co=8. 80)* 20(Co=7. 50)* 30(Co=13. 6)* 40(Co=8. D*
F ] T F . F F
| V/F |[NaOH| , V/F |[NaOH| ; V/F |[NaOH |1— V/F INaCH| ,
Rﬁg ! [Sr:cl]/ i (sec} | ml 1-X [S?g]/ (sec) | (mi) 1-X [;2‘1:]/ {sec) | (ml]| X [zg (sec) | (ml)
1 ] 18.8 590 7.20] 0.82 18.5 60| 5.40[ 0.72] 18.8 60/ 8.3000.61] 18.8 60] 4.10} 0.51
2 ‘ 17.0 66| 7.000 0.79 15.7 71 4.90 0.65/ 16.6 67 7.900.58 15.4 73}, 3.60] 0.44
3 | 14. 5 77| 6.65 0.75 12.7 88 4.20 0.56| 13.5 83 7.2000.53 11.5 97| 3.20{ 0.39
4 | 10.7) 105 5700 0.66 9.8 114] 3.70| 0.49 8.9 125 5.5000.40| 8.6/ 130/ 2.30] 9.28
5 ! 7.8 143] 4.75 0.54] 7.5 149 2.90/ 0.39] 6.5 172 3.900.29 6.2 180 1.71] 0.21
6 4.1 273 3.40 0.39 5.0 224 2.20 0.29 4.1 273 2.500.18 5.0 224| 0.80| 0.01

*NaOH ml. required for neutralization
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Table 8. The Effect of Temp. on % Values
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C, : Combined CO, by equ. (2) [mg/!1]
C,: Combined CO, by equ. (4) [mg/I]
N : Hardness increase by equ. (4) [°d. K. H]

A : Increase of total hardness [°d. K. H]

M : Feed rate of CO, supplied into the differential
element of reactor volume [mole/sec]
[mole/ml - sec}

[sec™!]

7 : Over-all reaction rate

k : Over-all rate constant

Mo : Feed rate of CO, supplied into reactor inlet
[mole/sec]
X : Conversion of CO, [-—]
F : Volumetric flow rate [ml/sec]
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