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Abstract : In this study, we studied the characteristics of ion exchange for treatment of HSS (heat stable salts) which cause
performance reduction in CO, gas capture amine solution using anion exchange resins. The optimum HSS removal efficiency,
96.1% was obtained when using strong base anion exchange resin SAR10 at dosage 0.05 g/mL, 316 K, pH 12 and the best resin
regeneration efficiency, 78.8% was obtained using NaOH solution of 3 M at 316 K. The adsorption data were described well by
the Freundlich model and the sorption intensity(n) was 2.0951 lying within the range of favorable adsorption. The adsorption
selectivity coefficients were increased by increasing valences and size of ion and desorption selectivity coefficients showed a
contradictory tendency to adsorption selectivity coefficients. By continuous HSS removal experiments, 13.3 BV of HSS con-
taminated solution was effectively treated and the optimum NaOH solution consumption was 5.2 BV to regenerate resins.

Keywords : CO, adsorption process, Heat stable salts, Anion exchange resin
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Table 1. Physico-chemical properties of anion exchange resins
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Table 2. Concentration of the major HSS contaminants in 30 wt.%

MEA absorbent
Contaminants | Concentration (ppm) Standard reagents
Oxalate 250 Ammonium oxalate
Formate 500 Ammonium formate
Glycolate 500 Glycolic acid
Sulfate 500 Ammonium sulfate
Chloride 500 Ammonium chloride
Nitrite 500 Sodium nitrite
Nitrate 500 Ammonium nitrate
Acetate 1,000 Ammonium acetate
Total HSS 4,250 -

Anion exchange resins

SARI10 (Gel-SBR)

PA503 (Gel-WBR)

AMP16 (Macro-SBR) | AW90 (Macro-WBR)

Functional groupings Quaternary ammonium Tertiary Amine Quaternary ammonium Tertiary Amine
Ionic form OH Free base OH Free base
Total exchange capacity (meqg/ml) 0.85 1.60 0.75 1.6
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Figure 2. Total adsorption efficiency of type of adsorbent with pH
(conditions: dosage (0.05 g/mL), temperature (316 K)).

HSSs solution inlet

Water inlet

7 Regener mt inlet

/:— \ /
455_5 solution \

Water
or regeneran N

Water bath

11

———— Adsorption
---------- + Elution

Adsorbent material
e.g. GAC, anion exchange resin

Support medium
e.g. cotton, silicon wool

HSSs solution
or regenerant outlet

o

Reservoir

Figure 1. Schematic diagrams of experimental apparatus for continuous adsorption and desorption experiment.
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Figure 3. Effect of resin dosages on the adsorption efficiency of HSS
(conditions: adsorbent (SAR10), pH of solution (pH 12),
temperature (316 K)).
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Table 3. Isotherm parameters for the adsorption of HSS on SAR10

In(qe)

yo

Isotherm Parameter
gm (mg/g) 181.8182
_ ke (L/mg) 0.0034

Langmuir
R. 0.2710
r 0.9821
ke (L/mg) 5.5014
Freundlich n 2.0951
r 0.99
qp (mg/g) 152.8764
Dubinin- B (mol’/kI?) 0.002
Radushkevich E (kJ/mol) 15.8114
r 0.7427
b (J/mol) 54.0848
Temkin kr (L/mg) 0.0225
£ 0.9483
1 1 1
PO R (AR @
Ry= ®)
(1+k,C)
54
5.2 4 In(qe)=1.7050+0.4773In(Ce) °

5.0 r2=0.9900
4.8
46
4.4

4.2 4

4.0 4

3.8

(b)

T
4.5 5.0

200

T
55

T T
6.0 6.5

In(Ce)

T
7.0

75

180
1601 12=0.9483
140 4
120
100 -
80

60

40 4

20

In(Ce)=-18.2196+48.5760q

(d)

T
4.5 5.0

T
5.5

6.0 6.5
In(Ce)

T
7.0

75
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