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Abstract

Thermally stable salts (HSS) produced in the process of gas sweetening in Received: 13 August 2023
amine solution lead to problems such as amine inactivation, equipment Accepted: 2 January 2024
corrosion and system capacity reduction, therefore due to the high Page Number: 47-58

amount of thermally stable salt in amine solution (MDEA) llam Gas
Refining Company, removal of thermally stable salts by strong anionic
resin beds INDION GS 300, Amberjet 4200 and Purolite A400 was
carried out with the aim of selecting the most suitable resin to remove
thermally stable salts of amine solution.The performance of
the mentioned resins in the removal of thermally stable salts was
investigated in three stages: primary reduction of resin (removal of
primary chloride), reduction of amine solution (removal of thermally
stable salt anions) and secondary reduction of resins. Finally, the anionic
resin Amberjet 4200, due to the importance of parameters such as
the lowest consumption of sodium hydroxide solution in the primary
regeneration stage (4200 ml), less time for primary regeneration (150 Keywords:
min), the maximum amount of reduced amine solution (7400 ml),
the maximum duration Regeneration time (360 min) the maximum
removal rate of thermally stable salts (99.2%) in 30 minutes at
the beginning of the amine solution regeneration process, the best
performance in removing thermally stable salt anions after secondary
reduction and economic issues compared to Two resins, Purolite A400
and INDION GS 300 were identified as the most suitable resins available Company
for the reduction of amine solution.
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Figure 1. Schematic of the liquid gas sweetening process.
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Table 2. Concentration of organic and inorganic anions in amine

solution (MDEA) used.

Organic | Concentration | Inorganic | concentration
anions (ppm) anions (ppm)
Acetate 897.662 chloride 21.741
format 1217.043 Sulphate 111.159
oxalate 57.025 - -
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Table 1. Raw materials used to remove thermally stable salt
anions from amine solution.

Chemical mixture Chemical formula

Sodium hydroxide NaOH
Methy! diethanolamine (MDEA) CsHi:NO:
GS-300 resin R — N*(CH;3);
Amberjet 4200 resin C,,H3,CIN
Purolite A400 resin ~ —eeeee
Distilled water H20
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Figure 2. Schematic of the process carried out in the laboratory.
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FIGURE 3. DIAGRAM OF SECONDARY REGENERATION OF RESIN BED.
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Figure 4. Investigating the effect of sodium hydroxide solution on the initial regeneration of used resins.
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TABLE 3. COMPARISON OF INITIAL REGENERATION OF INDION GS 300, AMBERJET 4200 AND PUROLITE A400 RESINS.

AMOUNT OF CL™ IONS

(MG/L1T)

THE AMOUNT OF SOLUTION

UseD (NAOH)(ML) RECOVERY TIME (MIN)

INDION GS 300 30000
Purolite A400 19000
Amberjet 4200 21339

8000 300
4800 180
4000 150
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Figure 6. Color change of INDION GS 300 resin substrate.
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TABLE 4. COMPARISON OF AMINE SOLUTION REDUCTION BY INDION GS 300, AMBERJET 4200 AND PUROLITE A400 RESINS.

RECOVERY TIME (MIN)

REDUCTION AMOUNT OF
SATURATION TIME (MIN) AMINE SOLUTION

INDION GS 300 120
Purolite A400 210
Amberjet 4200 360

(MDEA)(MmL)
150 2800

240 4500
390 7400

100

80

60 -

20 -

Flow: 40-50ml/min
Prosses time: 30 min

ARSI

NN
S

o
RRSIRNRSIRNA:

Amberjet4200

INDION

Purolite A400 GS300

BHSS % 99/2

95/2 78/2

4du8a ¥ le) yu Purolite A400 g Amberjet 4200 ( INDION GS 300533 duws b (55l o JJuals slasad Bda duwlis YV JSii

FIGURE 7. COMPARISON OF THE REMOVAL OF THERMALLY STABLE SALTS BY THREE RESINS INDION GS 300,
AMBERJET 4200 AND PUROLITE A400 IN 30 MINUTES.
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TABLE 5. COMPARISON OF SECONDARY REGENERATION OF INDION GS 300, AMBERJET 4200 AND PUROLITE A400 RESINS.

THE AMOUNT OF SOLUTION USED DURATION OF SECONDARY
(NAOH)(ML) RESUSCITATION (MIN)
INDION GS 300 4800 150
Purolite A400 3200 90
Amberjet 4200 1800 60
Iranian Chemical Engineering Journal — Vol. 23 - No. 136 (2025)
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TABLE 6. COMPARISON OF REDUCTION OF AMINE SOLUTION BY REDUCED RESINS INDION GS 300, AMBERJET 4200 AND PUROLITE A400.

RECOVERY TIME (MIN)

SATURATION TIME (MIN)

REDUCTION AMOUNT OF
AMINE SOLUTION

(MDEA)(ML)
INDION GS 300 60 90 1800
PuroLITE A400 180 210 4300
AMBERJET 4200 270 300 6200
120
100 A
Flow: 40-50ml/min
80 - Prosses time:30 min
60 -+
40 A
20 A
0 INDION
Amberjet4200 Purolite A400 GS300
O HSS 98/7 90/5 65/8

AMBERJET 4200 INDION GS 300 oudibial (3 ) dew dlawu ges 55l o Hlasly slacsad Bia duwllo A JSii

.4da8a ¥e yley 9 PUROLITE A400

Figure 8. Comparison of the removal of thermally stable salts by three regenerated resins INDION GS 300,
Amberjet 4200 and Purolite A400 in 30 minutes.
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