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Discussion on the effect of carbon oxide loading on ion exchange purification of
flue gas decarbonization amine solution

Lai Xinke, Zhuang Ye, Zhao Yafei, Lin Zhifu
(Fujian Longking Co., Ltd., Longyan 364000, China)

Abstract: [Objective] Aiming at the phenomena of poor purification efficiency of Heat-Stable Salts (HSS) and high
amine loss caused by CO: loading in lean amine solutions during the ion exchange purification process of flue gas
decarbonization amine liquid, this study investigates the influence mechanism of CO> loading on HSS removal and
amine loss. The primary goal is to provide comprehensive theoretical and experimental support for the optimization
of the amine liquid purification process using the ion exchange method. [Methods] Taking the simulated amine
solution containing heat-stable salts (HSS) and specific CO. loadings as the research object, both static and dynamic
ion exchange experiments were conducted to thoroughly explore the specific impacts of CO loading on the
purification process. In conjunction with comprehensive mass balance calculations, the migration patterns of amine
species and the underlying loss mechanisms behind them were systematically analyzed. Furthermore, a
mathematical model was constructed to precisely quantify the relationship between the amount of amine loss and
the amount of HSS removal. This model was subsequently utilized to compare the loss-reduction performance
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brought by various optimized processes under different operational conditions. [Results] Static ion exchange
experiments indicated that an increase in CO> loading significantly reduces the effectiveness of the resin in removing
HSS from the solution. Dynamic ion exchange experiments further revealed that the resin exhibits no significant
adsorption selectivity between COz-loaded anions and HSS anions, leading to competitive adsorption. Following
the amine liquid purification process, while the HSS mass fraction was successfully reduced from 5% to 1.4%, a
concurrent amine loss of 2.90% by mass fraction was generated. Detailed analysis showed that 96.72% of this total
loss originated from the adsorption loss of carbamate species onto the resin. The constructed model for quantifying
the relationship between amine loss and HSS removal was plotted into analytical charts, enabling the objectives of
horizontal process comparison and trend prediction. Three optimization processes—namely pre-alkalization
transformation, secondary desorption, and internal circulation—were proposed and compared with the traditional
process through model simulation, and the results demonstrated that all three optimized processes could achieve
loss reduction compared to the traditional process. [Conclusion] High CO; loading in flue gas decarbonization amine
liquid is the core factor restricting the effectiveness of the ion exchange purification method. The competitive
adsorption between CO- loading anions and HSS anions inevitably reduces purification efficiency. Crucially, the
adsorption of carbamate from the CO- loading anions onto the resin is the direct cause of significant amine loss.
These findings underscore the necessity of managing CO; levels prior to ion exchange to ensure process

sustainability.
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Tab.1 Composition and content of simulated amine solvent

g CO» # 4/ (mL-mL") NOs/ S04/ 7]CH3COO/ C204%/ AMP/ PZ/
(mg-L1 %

1 0 2000 4000 2000 2000 20 10

2 19 2000 4000 2000 2000 20 10

3 73 2000 4000 2000 2000 20 10

4 22 10 000 20 000 10 000 10 000 20 10
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Tab.2 Model and parameters of the anion exchange resin
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Fig.1 Ion exchange experimental setup

B T ZRAERILE 2, TZREn N 44
BrBe: 1D BB, Ml N IR AE AT B 1 A0
2) KUY, LB TR IRHE Ve B R 3D
POEFFAE, RO N IEAE R ZEM R 4) ZKBERL,
LB TN REAL TR BE5R B Bl e AT R o, 13k
Jr BN KB 1 FE W A I TR E -2 Bl A
TR BER AR N AP HEURE -




4 kAL e ARG
i H R0 S5
A Wk AL B/mL 120
EAHl FIHH g /mL 30
()—E SE, SR~ W— 5 B IR )/ 15
N —i ) K EETK
AR NaOH ¥4
] AR E % 4
ok AR AL/ (mL b 20
= '/“J*’T I TR K/ (b JE 1) 6
Y= @ - JK B et E/(mL-ht) 20
L HO= o k- IR/ (b Fe ) 3
: Eﬂ y 4 I P AE JALE/(mL-h ) 20
)ff_ e B A B/ (he 3
IKBEHRAT I/ (mL-het) 20
—T — FRGEHRT /(e 3 3
bk L ; BAT AR A 5
T | RIS LE TS, AN R S e R 3
e o .Lfl_(-\)_ 5z N N Ao B
L S W5 ISR AT SN A BE . HSS BB ik B

B2 IERiEmE
Fig.2 Simplified Process Flow Diagram
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Tab.3 Experimental parameters of ion exchange
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Fig.7 Amine balance for amine solvent purification

FAL TR I P S i T B B0 30%, R
iR 8.14%, AEWRLNE S 21.86%. L E 1A
0S5 5 TEISCHE AN A MR HH R 5 5 53 2007 o 27.1%
12.9%, Hodr, FCGEFEERS S KAk, BAH
CO W Wi 14 1 AF o 46 i ot 2 2 B3R TH 2 25.02%
WA T 3.16%AE R 46 i 1R [F] I 72 A2 2.90%
ek, LEgpE%E,

MR g A AR R A RS, D AR T
PRI -

1D ¥

VIR R A R 2 0 E0N 8.14%, HR4E HAE g
S ETRES 5B TH, Wk 3 FiTBik
B K H5E 7MUY EMETE, ST
ST ) SR 2 fi (2 H80H 2.08% (W4 TR A
(1) 25.55%) Sl b R A0 B B A 43 N AN R 1)
ARG (B EN 0.026%, & HIUH R
0.32%) , M IL GVILRRAE R 25.87%; 5T
AR AT B B K, HSS BHET# OH
A5, ARG B ST (R A WL PH 57D K
TN E RGN FWGE RS ECN 6.034%, (1]
GRS AZ ] 74.13%) ©

2) AER 4

(1) &E%

WILREE & R R B BON 7.66%, AR¥E LA g

TS BREPRES 5B T, 1k 4 KB




8 A%

7, RZ5NZ581FLHNE 2 % KAZHET
TSR EHMSIER, AR FWGR N4 &
e R HECN 2.55%, SPIREEAIZR 33.29%)
T A i 7 B B e 2 HE N AN HEVR () R 4 A
RETHN 0.024%, HPIRE AL 031%)
P I S VIRSE AL 33.6%; S 55Tl ss
GIT R B ARG 7, BB TG, &6 1%
W RH B T CRE B A MU B B 1) o8 Bt g it
NER RESBON 2.281%, SPIES A LR
29.78%) 3 MG B T N R FIRIRE, &5
TR fE I R AR NN T, e AR A K e
FEIE AN, 3350850 B9 B i 2 e (ot 0 B0k
2.775%, PR A IZR) 36.22%) 5 A BFEIR AR
96.72%, NIRRT ERIF .

A, LC-MS MR SE R TR B+ AMP Al
PZ W4y H1M 3820 mg/L A1 17.61 mg/L, JREEL A
2.16, 5k ar AMP/PZ JFiE LN 2 ML B2 T 5.
HEM BT AMP W& CO, Ja 774 i 2 5k FH RS AR P
KA HCO3/CO3> 81, (Rt CO, AT ATAE BB+
W RS IR R B T PZUY, T2 2 AR AR
W RE R B B 23 NAMHRR A, S BUR LS i PZ
HEE R %, AMP/PZ ELA T30,

(2) HHE

WIME E R =S HON 14.20%, HEEASS
B AC e, R O RS R A A R HE N [ ) E
e (REDEN 14.155%, SHIIE A B
99.68% ) I i A% Jig ) B A B Ao 223k N A HEVR )k
BHHE RESEN 0.045%, SHIERENEK
0.32%)

223 Btk 5 HSS K1k #9480 X Mo A7

BN B A8 e i 0 3R A H — T B o8 B
£, FET 2R T BN AS B A i B e
KEE HSS EREM R, H—DH, EAR
M i% THAZ OS5 (W R IGRE . MR TAEA =
SO MR, Wi s — S HEEAE T 2%
R R EYS HSS ZBREMX AL, N2
A3 AT T 2025 A0 8 A G MR s T

T ERE, AR A S B S il ie
i AR Y R I AR

D HETwR S5

THHSHERNE S,

x5 HESHE

Tab.5 Summary of input parameters

brikie 2/
iH IUE B
WAL 1 e I 43 50/ %6 30 T
WHALRT HSS FiE030% 5.00 T
AR FH /L 0.03 T
W15k /L 0.12 T
B FE /(g L) 1033.7 S
LG HSS &R 50 % 1.4 THH
LT CO2 ATAE B B T FE/(mol - L) 0.899 5
Wk 5 CO2 RTAE B & T /(mol L) 0.299 i
HALHT HSS B8 F9 5 /(mol - L) 0.640 I
LG HSS BHE 7%/ (mol L) 0.180 THH
S TAFE 258/ (mol-L)! 0.849 THH
HSS 3T %FR%/% 71.88 5
CO, i B T RBR /% 66.74 THH
SHE IR 22 BR /% 60 Hem
RHEHERIRAE COL ATAE RIS T o5 L/ %2 543 i
WRIEE (PZ) AHX|43¥J5i &/(g mol™) 86.14 i)
REFS VAR B PR T R A B % 0.019 A

http://rlfd.cbpt.cnki.net

VE: L2l 5 fdb, 30 mL R 2:BR 1.061 mol/L FHES T, 15190 AR
TAEZE 8N 0.849 mol/L;
2. WRPRHAF R 2.805% ()5 2 43 H0) 355K [ 2k F AR, 7.66% (i & 4 B0 45
BT 66.74% M R HE, THEAREHIRIR 5 CO, fTERE T
54.9%;
3400 5 b E NN P R B S 0.095%, THE SRR
IR BRI 0.019%.

2) RIS

DU HSS L& 7 #0h B A &, HSS BFFFIC
1% FIrRE L A 2k B g DRI AR B, N7 35 [A] 1) BR K
KH. LLHSS &7 ESE T 5% “WEE” Bt &N
B, BRI

(1) BHEXT HSS & TR FE 1 Suss TTHZ(5)
s
Chiss X 1JHss

Shss = Q)

Chiss x 11ss + Ccoz X 17c0»

X Cusss Coo, Mnusss Mco, 77 A9 HSS BT
A CO, TAE I 1 B R R BE B it — 35 1 2 B
#, W& 5 WA, Cusss Cco,MNuss~ Nco, 3 H
0.640 mol/L. 0.899 mol/L 1 71.88%-. 66.74%.

¥ EREAEARNL(G) T AT

Chiss X 1JHss

Shiss =
Chiss x 1prss + Ccos X 17c02

B 0.640x71.88%
0.640x71.88% +0.899 x66.74%

(2) $4 HE T2 2 B B MR E BV Srvticoo- T HE K
(6)TH5,

=0.434

. CRNHCOO™ X TJRNHCOO
SRNHCOO™ = (6)
Chiss x 1pnss + Ccos X 77c02
ﬁqj ’ CHSS v MHss C(;o2 %Dncoz E@I'_E'X%D Eﬂ’fﬁ@iy
CRNHCOO-~ TMRNHCO0- /Y2 H AR P JEE Z1% Ak 52 R
HExt Hof) 2%, 3R 5 WT%0, Nrancoo- N 60%.




MR

XX % XX 9

Crucoo- M H R (7)THHEAS 2
CrnHcoo = Ceoz X RNHCOO (7)

ﬁ':':" CCOZE(JXHEX%[]EX1EEJJ:, (l)RNHcoo—y‘j/E\‘%Eﬁ
MRARAE COx TN b tL, W& 5 A,
WrNHCOO- N 54.9% . K IR ()G

CrnHeoo™ = Ccoz X @WRNHCOO

=0.899 x54.9% = 0.494mol - L
K ERBARARNAK (61

CRNHCOO™ X 77RNHCOO

SRrNHCOO™ =
Chiss x prsst+Ccoz X 17c02

~ 0.494 x 60% ~
0.640 x 71.88% +0.899 x 66.74%

(3) BRI AR R R ED Wgss
Ay @)

Woioss = WAdsorptionIoss +WRdesidualloss (8)

0.280

ﬁl:lj’ WAdsorption lossﬂ]WRdesidual lossy‘j%ﬁ}'f’tﬁ
A R PR i R B R (R 73 B0 AN B R (st
%ﬁ\§&> o M, R 5 A, Wrdesidual lossj"j
0.019%; Wadsorption 10ss H17(9) 11 5i:

WRNHco0™
WAdsorptionIoss - (9)

WAminesoIvent
1 Wrnncoo- A HEFE 25 FH AR A WS IR I8 B T 45
K E . Wamine solvent 2 T 85 JIZ W 1Y it & .
WRNHCOO_ *D WAmine solventé}%U51‘%)EH ;T:t(l())ﬂzl] ﬁ(l 1)
gEs
WrnNHcoo™ = Q ResinXV Resinx SrnHcoo™ X Mz (10)

WAminesoIvent =VAminesoIvent X ,DAminesoIvent

=0.12x1033.7 =124.0449

HA0)Fs  Qresins Vresin /I I TAEFH 75
S, Mp N PZ FAHN T iE, HE S A
B, Qresin» Vresin M1 Mpz 359 0.849 mol/L. 0.03 L
F186.14 mol/L, Spnucoo-HIE XAHUER F. FAA
IR EAR A

11)

WrnHcoo™ = Q ResinxV Resinx SrnHcoo™ X Mz

=0.849x0.03x0.280x86.14 =0.6149

;_Et(ll)':':', VAmine solvent ;FDpAmine solvent y‘ji%,f’t
R AR R 2 B (FRBn % ), ik 5 1

http://rlfd.cbpt.cnki.net

%ﬂ’ VAmine solvent ﬂEDpAmine solvent ﬁj\%uy‘j 0.12 L ﬂ]
1033.7 g/L, RN R HdEitH A

WAminesoIvent ZVAminesolvent X pAminesolvent

=0.12x1033.7 =124.044¢

FRAOAMRAD)MIHESERAAK©O), HHE
/%::
WrnNHCco0

WAdsorptionIoss =
Aminesolvent

_ 0614 1009% = 0.495%
124.044

B ERBARAANK®), HES:

WLoss = WAdsorptionIoss +WRdesiduaIIoss

=0.495% +0.019% = 0.514%

(4) B EBE 1%HSS fT s Z RN L3 N v $%
R12)iH5H

N = 1%
/A\Whss

K, AWyss NEHEE IFAL RES 22 BRI HSS Jili 7444,
¥ (13) 15

(12)

Q ResinXV Resin

Hss X V/ Aminesolvent

AWhss = XWhss X Shss  (13)

F(13)H, Wyss N HSS %0, HR 5 m4Al,
VVHSS%j 5%, QResin‘ VResin‘ VAmine solvent » CHSS‘

Suss e SCRIEUE R o BN A3) 1154
Q ResinX V Resin

Hss X V Aminesolvent

©0.849x0.03
0.640x0.12

A3 RN 12)75:
1% 1%
AWhss  0.72%
(5) 2B 1%HSS P2 ARG RS« BRi AR
WFH” Rigssj10omss M 1% (14)TH 5 :
Whiss x N
1%

N, Whoss MIN R 3E SCRBUE A L, AR 15

V
3:

AWhiss =

xWHss X SHss

x5% x0.434=0.72%

=1.389%¢

RLoss 1 196Hss = (14)




10 A%

Whiss x N
RLoss 7 1%6Hss = ————
1%
0
_ 0.514% x1.389 _0714

1%

LRIV S8 2 HSS iR 75 5%,
JiEe 45k mE I HSS 2B i AR fh BRI AR 40 % 0.714.
ZHE N ENE, NETHEGETSN 0714 (%
k&) / (HSS £BE) .

(6) HTHERTEH, KREd—istE

AN BRI S R G 2 R g N T — 5, G
W1 COL fiTAEBH B TR FE 5 HSS [ B8 Ik B — A Frst
N, R RAE HSS 5 & BT CO,
FIEMI B Tk . LAiHE HSS FiE a3 4%H %t
JSLE) CO2 TAE BT TR EEC! co, B BE TSI RS,
FLB HSS Fi & BT L) CO AT AE JT B TR Tt
AL

C'co, THH LA HSS & 73408 5% AR £ N
HefE, WX@15):
8 Cco: X 17c02

C(I:oz = Cco; — ChHss x (_’]__ WHSS )

Whss™  Chiss X 17Hss

(15)

Ak, CHIW yss N 4%, Ceo,~ Cuss~ Wass~ Ceo,
Nco,  Cuss~Muss/E X MXBUEF L, AN 545

Ccoz x 1cor

Ceo, = Ccoo— Chiss x (1 - W ) x

Hss  Crss X 77Hss

9 0,
_0.899— 0,640 (1— 220, 0899 66.74%
5%’ 0.640x71.88%
=0.732mol - L™
3 fEH

1 | Microsoft Excel #5258 2) v By it S it 2 4
W HEE, HH HSS RS 5%. 4.9%.
4.8%...0.1%- O B (¥IR 055 /10mss, FFEL HSS 43
%0 (HSS mass fraction) NEEAAKR, J&4 2 & FE HSS
R AL HIBEN ZALZE (Ryoss/106mss) NNALIRS:
HilH LK, W 8 Fros:

http://rlfd.cbpt.cnki.net

R
090
X y = 0.548 203 x0.087 207
085 X R==0.998 603
] X
£ 080 |
m .
0.75 F X
K.
..... «
070 1 1 1 1 J
0.0% 1.0% 2.0% 3.0% 4.0% 5.0%
HSSTRE % %1
8 HSS BRE 7 # 5 IR L 2R HSS XRET W AUBATTE
WERWXFR

Fig.8 Relationship between HSS mass fraction and Rioss1%Hss

K 8 HRAE NS AUNASIR] HSS FRE BN, %
WX HSS £ EIBRN AL R . W% th 2k 5 4L
By, nif53) HSS B LR E SR B 'L R
thek. Wil 8 Fir, MLMIMEGREERE vy =

0.548203x 0087207, {ii Ff MathDF fR 7> 115 #% =K 15
H g R HR A

y = 0.600578x°*2"
WA BFIA RAHILE, W1 9 FT.

5 —
Ax

4 t _
& a
i)
K3 L
alét
& Ay 7
=
—_—_ 2 L
T

Loy b

0 1 1 1 1 1

0 1 2 3 4 5
TR T HSS & & /%

9 PRIRLE-HSS EMBErhsk

Fig.9 Amine loss-HSS removal curves

9 HhZ MBS S s b i e T, HSS

w8 O i oa B2 b, WRKAHUIESIAEN

Y(a)-Y(b). ARarh, &K HSS && i 5.0%MF 2
14%, T Z& It EEAKERETAEN

2.68%, HIMME 2.90% & RIT. fRiER, &8




MR

XX % XX 11

RRFEI B A SRR S, AT H T AH
[F] Tl RAS A L2 fImk 5 B R ARk s i), R
& T SEBR TR ARS HERUE AR .

IEAh,  H Tz 2 1) oR Hie ik KON TR ek 2 HLAR
<1, 4 x BT 0 B, R Ay/Ax 8K, RUIBE
# HSS A2 SE RIS, 2R AT HSS By R i ik
PN (PN
23 BT RIER NG T ZMML B

H IR AT T, COo B A AT A B & 1 1 & 2
FH R R 2 2 - 32 4 A T PR e 4 K A 0o U o TR
I, BRI AT R CO, Bifar o2 H IR &=,
SEPEHIEAR R OSB3, BT iR 3 M T
AR

D ZIRfER

AL HT 3G R R T, I N 2R
(100 C. 20 kPa #fi %) [EACIZIE CO» 22, —
AR I 52 7 ey M R AR VROHR JEE AT LG

2) IntdEiL

LTS BOINBR A 7T, AR PZ 46 ot & 4 4
5, BN 46.4 g NaOH/kg %, % 3t H R HR
WIFENE HE, ARG HPZ 6, SRR a0
‘F:

PZW I CO, 77 EPZH FIPZCOO~, 4Nk (16)
iR

PZ+CO:0] PZCOO™ +PZH" (16)

I A R InoH [ PZHY e PZ, sk
(7 Fims:

PZH"+OH [0 PZ+H:0 (17)

AT YR, Oy (LER (16) ) S mAERE D),
PZCOO™IRFE N4, M 2 PZ IR N, BEA [ N 14
= (18) Fris:

PZCOO +OH ™[] PZ+COZ +H:20 (18)

3) WA

G T 2, HSS HE DU B K S 1
Aot 2 HAME T8I 2 U b, (BRI GHE
[l B i S R GtJa Bl > #h 78 CO, #ipr, FEUF LT
P2 HSS RS AR, COL B th 28 4ERF I IRKF
FECEFA BT CO2 BiAi I B 1 o EF SR80,
JEIE AR K o

WAEA L EIRRE AL D BN PRI, fF
HSS KR 2 HARME )5 fH IR I B SR R 48, T
CO, Hifif 5 HSS B [F) 2 F#AI%, e i R T 5 L,

http://rlfd.cbpt.cnki.net

FIE ) R, AT 5T BN AS B T A iR 56 B R 1%
Ji e

FLFARSE 2.2.3 TR IE, TEASUEZ 0
OS5 i g e ofE . WlE TAERES) 1l
P T, 8IS RS S HEAUA R T2, filhn:
I BRI T HRRARAE CO ATAEIE T
b (54.9%—0) FAHRE D> CO, TN & TIREE
(0.899 mol/L —0.405 mol/L) HEHLINIEL T 25
PR AT COx ITAEII B + 30%MHFE (0.899
mol/L—0.762 9 mol/L) ##) kKK T.25; fif CO,
47 2 F 8 94 B N B v T A A1 B R U A
TZ.

W FIRBEAN A T2 54 s Ut 2 8RN
BRI, WERUES T2 K = Mo T2 Nk
Pk fE-HSS 2B & 1 s R IA

y =2.290173x°7%%  (f£45)

y =1.176958x°%%*%*  ( — kA

y =0.600578x"9"7"%  (NfEH)

y =0.021282x°%°% (w10

R A bR B3R 8 s | DU Fb T2 ) i 2k 2 -HSS
ZEmL, WNE 10 . K, WE IR
T2 30% CO, Hifif, B E 1k T 2005 2= 2 R
£ 100%3E 508 H . RETxTb, P2k #h4 7
HEAT — 5 BN A PR AE H G [FIAE 2R .

i

205 b -——— k@R
— - — Il

B HUAR K 5%
5
[4;]

-
P
-
-
Pras
-

Prae
-
-

-
-
-
-
-
P
-
prs
-

T e —

[ T HSS & 5/%

10 BRI E-HSS K2z (UMIE)

Fig.10 Amine loss-HSS removal curves (4 Processes)

HI & 10 EUUE PO T 22610 B A e 43
KE-HSS LERE M AR, 2R R RAL HSS
LR EX A R, UFERSE HSS XFRE
N AR L 2SR RS, IR T 2R, NE




12 kA, R

WP

R LR AR T2, I b T Z MR
R, RHEIDHI AR, B KA R AR,
{HL v BB A7 TE i Y P N I3 0 i e 55 Il A
AABE A ENZS B 7 Bl Lo, [FFEE HSS
TR S%MEE 1.4%0, THRAES. IR, N
T8 R SN B A0 T 25 R 4 e B4y N 4.80%
3.40%. 2.68%%1 0.266%.

3 &5ip

DR AR CO2 g A2 il £ B 722 #eif 4k HSS
MRIIZOHE, HATERE TS HSS HETFE
BRI, HSS £ FRZFHE CO, #ifi s KiE
B

2) BT COr BiamifiT /LB 75 HSS T
1R P 3ok 0

3) S5 H R AR AE B B W I b R R R i
P FRIE, AR 96.72%. 4G AMP 5
PZ [¥] COa J NARFPEAEWT, 12508 70 W B 4 2% J LT 4
HokE Pz, #E SR AL E BT AMP 5 PZ 1)
243 Ll

4) ik B HSS R E R B EAHK, 5T
TRF St I 5 - I 3 456 e R AR, 5% A PR T bR R
A, AP R R B ORI, AR S e
SEMMEYI & R AT

5) FRARIFAL AT AL IR COo 387 /D &I R AR
R BANHI AR R, IR R N
WL 2R it 35 fe ST B4

(& % X #t]

[1] Chen Z P, Wang T, Li C, et al. Phase separation behavior
and CO2 absorption kinetic analysis of
DETA/DEA/DMAC biphasic absorbent[J]. Chemical
Engineering Journal, 2024, 496: 154002.

[2] GaoYK,NingCJ,LiuLJ,etal. Research progress of CO2
absorbent in postcombustion capture process[J]. Asia-
Pacific Journal of Chemical Engineering, 2025, 20(2):
e3172.

[3] PiresJC M, Martins F G, Alvim-Ferraz M C M, et al. Recent
developments on carbon capture and storage: an
overview[J]. Chemical Engineering Research and Design,
2011, 89(9): 1446.

[4] GaolB,WangSJ, WangJ, et al. Effect of SOz on the amine-
based CO: capture solvent and improvement using ion
exchange resins[J]. International Journal of Greenhouse
Gas Control, 2015, 37: 38.

[5] Ciferno J P, Fout T E, Jones A P, et al. Capturing carbon
from existing coal fired power plants[J]. Chemical
Engineering Progress, 2009, 105(4): 33.

[6] Strazisar B R, Anderson R R, White C M. Degradation

pathways for monoethanolamine in a CO: capture

facility[J]. Energy & Fuels, 2003, 17(4): 1034.

Golubeva I A, Dashkina A V, Shulga I V. Demanding
problems of amine treating of natural gas: analysis and

ways of solution[J]. Petroleum Chemistry, 2020, 60(1): 45.

[7]

http://rlfd.cbpt.cnki.net

[8] Dumée L, Scholes C, Stevens G, et al. Purification of

aqueous amine solvents used in post combustion CO2

capture: a review[J]. International Journal of Greenhouse

Gas Control, 2012, 10: 443.

[9] Bazhenov S, Rieder A, Schallert B, et al. Reclaiming of
degraded MEA solutions by electrodialysis: results of ED
pilot campaign at post-combustion CO: capture pilot
plant[J]. International Journal of Greenhouse Gas Control,
2015, 42: 593.

[10] Morgan C, Klare T. Chloride removal from DEA by ion
exchange[C]. Gas Conditioning Conference. Norman:
University of Oklahoma, 1977.

C11] FK/ANAI, 5k—, B/, 5. S CO2 SR IR AL ]
FHEAR[I]. #J7H, 2014, 43(11): 75.

Zhang X G, Zhang Y, Mao X Y, et al. Amine purification
technology for CO: capture system in coal-fired power
plants[J]. Thermal Power Generation, 2014, 43(11): 75.

[12] kAR, BUE 4, BN, 5. 28 T8 7 Ak R

FL R SRR VR FE A LZ[T]. Kk H, 2016, 45(1):
87.
Zhang X G, Wu Z Q, Li S P, et al. Ion exchange method
based regeneration of used amine liquid from flue gas
decarbonization in coal-fired power plants[J]. Thermal
Power Generation, 2016, 45(1): 87.

[13] Moser P, Wiechers G, Schmidt S, et al. Conclusions from 3
years of continuous capture plant operation without
exchange of the AMP/PZ-based solvent at niederaussem—
insights into solvent degradation management[J].
International Journal of Greenhouse Gas Control, 2023,
126: 103894.

[ 14] Moser P, Wiechers G, Schmidt S, et al. Degradation of the
AMP/PZ-based solvent CESARI1 and effects of solvent
management in two longtime pilot plant tests[J]. Chemical
Engineering Journal, 2024, 499: 155928.

[15] Campbell M, Akhter S, Knarvik A, et al. CESAR1 solvent
degradation and thermal reclaiming results from TCM
testing[C/OL]//Proceedings of the 16th Greenhouse Gas
Control Technologies Conference (GHGT-16). Lyon:
IEAGHG, 2022: 1-13.
https://doi.org/10.2139/ssrn.4286150.

[16] Plantz A Z, Wu Y, Rochelle G T. Purification of degraded
aqueous piperazine by ion exchange and carbon
treating[ C/OL]//Proceedings of the 16th Greenhouse Gas
Control Technologies Conference (GHGT-16). Lyon:
IEAGHG, 2022: 1-18
https://doi.org/10.2139/ssrn.4283149.

[17] Plantz A Z, Stevens C J, Rochelle G T. Thermal reclaiming
on aqueous piperazine at the National Carbon Capture
Center[C/OL]//Proceedings of the 17th Greenhouse Gas
Control Technologies Conference (GHGT-17). Calgary:
IEAGHG, 2024: 1-14.
https://doi.org/10.2139/ssrn.5068284.

[ 18] Wang Y, Lu X, Fang M, et al. Experimental study on electro-
dialysis reclaiming of degraded blended amine solvents in
carbon capture process[C/OL]//Proceedings of the 17th
Greenhouse Gas Control Technologies Conference
(GHGT-17). Calgary: IEAGHG, 2024: 1-10.
https://doi.org/10.2139/ssrn.5015947.

[19] Wang Y W, Fang M X, Huang Y, et al. Removal of heat
stable salts from degraded amine solvent by "BMED+ED"
two-stage electrodialysis unit[J]. International Journal of
Greenhouse Gas Control, 2023, 127: 103939.

[20] WR-F, ZRikis, AI0E, 5. BRBEH )t 2R ioRk s 46
R G R A RS B RERIT SE[I/OL]. #4
K H . 2026-01-06.
https://doi.org/10.19666/j.r1fd.202511013.




MR

XX % XX

13

HuZP,QinY T, FuY, et al. Research on the performance
of purification and recovery unit of amine-based absorbent
in chemical absorption carbon capture systems of coal-
fired power plants[J/JOL]. Thermal Power Generation,
2026-01-06. https://doi.org/10.19666/j.r1fd.202511013.

[21] Wang T L, Hovland J, Jens K J. Amine reclaiming
technologies in post-combustion carbon dioxide capture[J].
Journal of Environmental Sciences, 2015, 27: 276.

[22] Handagama N B, Baburao B, Vitse F, et al. Method for the
removal of heat stable amine salts from an amine
absorbent: US201113248344A[P]. 2012-09-20.

[23] Elmoudir W, Supap T, Saiwan C, et al. Part 6: solvent
recycling and reclaiming issues[J]. Carbon Management,
2012, 3(5): 485.

[24] GB/T 5476—2013 &1 JIE AL BE 7S]

GB/T 5476—2013 Methods of pretreating ion exchange

resins[S].

Zeeshan M, Rugenyi F, Campbell M, et al. Design,
development, and validation of analytical methods for the
measurement of degradation products of CESAR1 solvent

[25]

by LC-MS/MS[C/OL]//Proceedings of the 17th
Greenhouse Gas Control Technologies Conference
(GHGT-17). Calgary: IEAGHG, 2024:1-17.

https://doi.org/10.2139/ssrn.5024434.

[26 1GB 1886.245—2016 il % & F K ARME & AINF 2
FC AR FRI[S].

GB 1886.245—2016 National food safety standard—food
additives—compound leavening agent[S].

[27] Smith S S, Steinle E D, Meyerhoff M E, et al. Cystic fibrosis
transmembrane conductance regulator. Physical basis for
lyotropic anion selectivity patterns[J]. The Journal of
General Physiology, 1999, 114(6): 799.

[28] Marcus Y. Thermodynamics of solvation of ions. Part 5. —

[29]

[30]

[31]

[32]

[33]

http://rlfd.cbpt.cnki.net

Gibbs free energy of hydration at 298.15 K[J]. Journal of
the Chemical Society, Faraday Transactions, 1991, 87(18):
2995.

Pincus L N, Rudel H E, Petrovic P V, et al. Exploring the
mechanisms of selectivity for environmentally significant
Oxo-anion removal during water treatment: a review of
common competing Oxo-anions and tools for quantifying
selective adsorption[J]. Environmental Science &
Technology, 2020, 54(16): 9769.

Devlin S W, Jamnuch S, Xu Q, et al. Agglomeration drives
the reversed fractionation of aqueous carbonate and
bicarbonate at the air—water interface[J]. Journal of the
American Chemical Society, 2023, 145(41): 22384.
ZI, EUBE, RTE FRAHE AMP 4 COx
HiAR R[], R T, 2020, 49(10): 2636.

An S L, Wang Y Q, Wu Z J. Research progresses in CO2
capture technology using sterically hindered amine
AMP[J]. Applied Chemical Industry, 2020, 49(10): 2636.
IR, WAL, ALEERE, S BRI R E M L
RIS (¥ 7775 CN202411497148.0[P]. 2025-01-28
Xu D, Meng R H, Du S M, et al. Method for purifying heat
stable salts and recovering amine from decarbonization
amine solution: CN202411497148.0[P]. 2025-01-28.
WAL, IRA, KA, & HT ERIRIER e
115" o 15 I ol O i Y R o | IS 7
CN202411360142.9[P]. 2025-01-10.

Meng R H, Xu D, Yu X H, et al. Modified anion exchange
resin for removal of heat stable salts from amine solution
and its preparation method: CN202411360142.9[P]. 2025-
01-10.

g FE)D




