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5% 4L HAE diskdo w2 st 3 oAl AAEE S AR = S50 I 3> 1.0933 keal/mhr°C ©]3{t}.
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Abstract — Aqueous solution of sodium glycinate was checked as a suitable CO, absorbent from the flu gas in the ther-
mal power plant. For this purpose, solubility, vapor pressure, latent heat of vaporization and thermal conductivity were
determined for pure and aqueous solution of sodium glycinate. The solubility of sodium glycinate in the solvent, 25 g of
H,O. was increased with increasing the temperature and their relation was represented as a first order equation of
y=0.3471x + 20.993. The vapor pressure for 10 wt % to 60 wt % of aqueous sodium glycinate solution were deter-
mined and the latent heat of vaporization of each aqueous solution was calculated from measured vapor pressure using
Clausius-Clapeyron equation. Besides, thermal conductivity of sodium glycinate powder was also determined and it was
1.0933 kcal/m-hr-°C.
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Fig. 1. Schematic diagram of solubility measuring system.
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Table 1. Dissolved mass of sodium glycinate in the 25 g of H,O at different temperature

Temp. (°C) 263.15K 268.15K

273.15K

278.15K 283.15K 288.15K 293.15K

Sodium glycinate (g) 174 ¢ 193¢

21.0¢g

28¢g 246g 262¢g 278 ¢

30

28 -

26 -

24 4

22 4

Sodium glycinate (g)

20 4

20 25
Temperature (°C)

Fig. 2. Solubility of sodium glycinate in the 25 g of H,O at different
temperature.
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Table 2. Measured vapor pressure and boiling temperature for different
concentration of aqueous solution of sodium glycinate

Sodium glycinate 10 wt% Sodium glycinate 20 wt% Sodium glycinate 30 wt%

Temp.  Vap. press. Temp.  Vap.press. Temp. Vap. press.
(°O) (hPa) (°O) (hPa) (°O) (hPa)
3191 50 32.58 50 34.24 50
46.26 100 46.40 100 48.16 100
55.09 150 55.35 150 57.59 150
61.11 200 61.72 200 64.05 200
66.10 250 66.81 250 69.07 250
70.40 300 71.04 300 73.32 300
74.06 350 74.68 350 76.43 350
7727 400 77.92 400 80.45 400
80.26 450 81.10 450 83.05 450
82.90 500 83.49 500 85.77 500
85.18 550 85.90 550 88.23 550
87.55 600 88.18 600 90.34 600
89.54 650 90.35 650 9221 650
91.54 700 92.18 700 94.30 700
93.14 750 93.96 750 96.54 750
95.08 800 95.48 800 98.62 800
96.77 850 97.25 850 100.32 850
98.43 900 98.93 900 101.87 900
99.87 950 100.33 950 103.43 950
101.56 1010 101.74 1002 104.95 1002
Sodium glycinate 40 wt% Sodium glycinate 50 wt% Sodium glycinate 60 wt%
Temp. Vap.press. Temp. Vap.press. Temp. Vap. press.
O] (hPa) S (hPa) (°0) (hPa)
3724 50 41.09 50 46.03 50
49.69 100 55.68 100 61.02 100
60.10 150 64.81 150 70.31 150
67.74 200 70.88 200 76.76 200
72.95 250 75.71 250 82.98 250
77.39 300 79.88 300 87.72 300
81.33 350 84.23 350 90.68 350
83.97 400 87.90 400 94.56 400
86.77 450 91.10 450 97.61 450
89.43 500 93.55 500 100.02 500
9125 550 96.36 550 103.23 550
94.70 600 98.88 600 105.76 600
97.18 650 101.35 650 108.03 650
98.67 700 103.58 700 110.14 700
100.5 750 105.95 750 112.16 750
102.53 800 107.77 800 11341 800
104.02 850 109.41 850 11551 850
105.30 900 111.20 900 117.64 900
106.45 950 112.81 950 119.12 950
107.70 1004 114.02 1003 120.51 1004
FEARE 27} 101.66 °C, 102.05 °C, 105.30 °C, 108.60 °C,

114.79 °C ¥ 120.94 °C ©]iT}. Fig. 4= o]RAS Yebd ¥ =
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Table 3. Regressed Antoine constants and mean deviation of each aqueous solution of sodium glycinate

Aqueous solution (wt%)

Antoine constant

Abs. mean deviation (hPa) Consistency (linearity)

A B C
10 5.18205 1748.62 236.152 1.4 0.99997
20 7.06434 3139.41 342.709 1.2 0.99998
30 4.41793 1332.47 196.699 35 0.99986
40 4.86393 1560.76 212.658 8.4 0.99922
50 4.34608 1374.08 201.796 3.6 0.99984
60 5.55834 2163.36 268.670 38 0.99983
1200 . x . 1 . M, sodium glycinate F/do] AHZATE v|- 9 AXE T4 #
A 2e nolET,
0 10%
000F | w 2% b
v 30% 4-3. Sodium glycinate 82| ZUEA Lt
w0l | o FUALL 71U HOJEIIE dPUT olgStel 1
¢ 50% ALk = (602 FE (11)2)S A Hrz
= ¢ 60%
o —— Antoine Equation Ly
£ 60f 1 np = _AH 1 (11
g
@
8 40r T Fig. 59] InP3} 1/T9] S3ollA 7]87| 2 el AHMZE
a
S -3}SE}. Table 491 sodium glycinate =89 =/ dH =2 AlkkE
200 F J S 7S UERYISIE). Sodium glycinate 89 SHPEE-S- X
Aol wiz} v]ElTAIE B Aoz oo 30%, 40%, 50%
ot _ FEAZA NN 1A} FlelM 2 “401”" Kk o= 571
PAeA o] AN diF o & AFE Kol St
. ; . x . Hate Aol i Q1A eatel] Z|Q1Evkar AZbE, A
20 40 60 80 100 120 140 + sodium g]ycmate_,] FAo| AATE T e vk )k

Temperature (°C)

Fig. 3. Vapor pressure of aqueous solution of sodium glycinate.
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Fig. 5. Temp. VS. vapor pressure for the calculation of latent heat of vaporization.

Table 4. Latent heat of vaporization of each aqueous solution of sodium glycinate.

wt% AH/R (J/mol-K) AH (J/mol) wt% AH/R (J/mol-K) AH (J/mol)
10 4977.1 41379.6 40 4965.8 41285.7
20 4982.9 41427.8 50 4988.1 41471.1
30 4964.6 41275.7 60 5076.6 42206.9
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Table 5. Measured temperature for the calculation of thermal conductivity

Thermocouple Time
No 0.5 hr 1 hr 2 hr
1 100 101 101
2 98 99 99
3 97 97 97.5
4 96 96 96
5 45 49 50
6 44 48 49
7 33 34 35
8 32 33 34
9 31 32 325
10 29 30 31
110 4
90 A
~ 70
e
L 504
2
Y
2 30
§
]_ 10 -
-10
-30
0 1 2 3 4 5 6 7 8 9 10 11 12

Location of thermocouple

Fig. 6. Temperature profile according to heat transfer.
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