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Influence of liquid coexisting components on
CO, desorption from decarburization absorbing solution by ammonia method

MA Shuang-chen, WANG Meng-xuan, SONG Hui-hui, ZANG Bin
( School of Environment, North China Electric Power University, Baoding 071003, China)

Abstract: The reaction mechanisms of SO,, NO, , CO, with ammonia solution were described. And the liquid
coexisting components related to the desorption of simulated decarburization solution, including ( NH, ),SO,,
(NH,),SO,, NH,NO,, NaCl, NH,Cl and (NH, ),CO,, were analyzed. The results show that the desorption of
CO, is affected by the mass fraction of liquid phase coexistence components, pH of solution and surface tension.
Most of liquid coexisting components could reduce CO, desorption of decarburization solution. The restraining
effect of liquid coexisting components with the mass fraction less than 10% in the decarburization absorbent
liquid on CO, desorption is as follows: (NH,),SO,>NH,NO,>(NH,),SO,>NaCl>(NH, ),CO,. It is necessary
to remove the impurities in flue gas before CO, capture, because the purities are harmful for CO, desorption due
to the hazardous effects on the physical and chemical characteristics of decarburization solution.

Key words: ammonia method; liquid phase coexistence components; desorption; CO,

UTARSR , BEF E A A1l R AR A A R
AT, AR T 7 A2 1 CO, R 38, i 28 3000
JIr S B A BRAR I B G © R 1545 [ S A e
MBI, CO, AYHERL %5 28 IS Al Fp sk
KSR RIS A 2 fifp BR BRI 5 T (Y b 22 2 B
e, 7 DA R J2 B eI AE 2 b i g 2t il
A Co, RS2 Al MR K EA
B RIBHEBOAR BRIl 4R 5 BHAFHOR (CCS) AR
A L figp R FL T AT M B BRI ) AL, S A BRI R

AT SR WSRO R R Co,
ENEY WSR2 T R VSHE SUEMITE -]
], GG WL (MEA) T ik A EL , 2K A by it
MRS JB R 3 IR WA | e G k1 7 ) B DR
WAFEIT AL T MEA #9801 HAT R4 59 0 AT
S0 AAE TR A AR ZUK BRI R AR 5
RS FIR IR AS ge, SUHOR R T 2 AR
ARGy T 55 IR ASGR UK R A A RO, 3

AR Al Y R e R [ PR AR VR ALK T T
TERERTHERERILE2 CTLLN RIS =T, CCS 16 Rk i
HEJ5 T # 5T BkCRE L 2020 4E 1Y 3% T E 2030 4E )
10% , 3575 2050 43K E119% , A 08 HE A5 %0 e R Y
PATFF AT

A2 MR AE N S HT A ZL Y CO, Fl4E T ik
Z— R UR 5 CO, F v Se a4, JF

s BHEA: 2012-09-11; {EEIHH: 2012-11-23,
E&WH.: EXAKRRBES(21176064)

SO ST 1 04 VR A 4 43 7 i e ok R R e R S
CO, KRN, i v W e i A8 Jot . 5 Ak 282 I g
BRI = IASRE o il , TEDE A AR 3R | 2538 Ui
WA A s e SRR AR . H AT, AR A AL
SRR CO, WYSZ MR B AR /| R it AR S 56 2% 4
fHAH S N LCL.C Py, e B AR MR
( NH, ),S0,. ( NH, ),SO,. NH,NO,. NaCl #I

BERIEE . DAL (1968-), J, T KEN, ##, M4, EZMNFRERT5 Y356 07 m A58, Tel: 0312-7522714; E-mail ;

mscl225@ 163. com,



478 /I

L,
¥

L
¥

e a1

(NH, ) ,CO, TRATERL 43 54201 I 5 W 0 0 e W it
SN AT EASS LA S Sk B R R A Tl
PR CA

1 SEge¥ksy
1.1 IS5

BT S840 23 W 4 IR T 4 0 T 4l ( R YA T )
RRAL2E R BRA A ) 5 0K BTl (R (B ) B
RGN TATBRA A ) 5 A R B 43 B 4l ( R i DU 3
T s BRI B o Hr 2l (KT AR R A 2250 )
EBRR B o3 B 2 ( R i R ARl ) s KB F K
(A,

DF-101S £ E IR 40 1 B FE 2% (T e 7
BB RS ], T3 0 ~ 2 600 1/min, [H IR
B E W ~ 100 C; 214 CO, CopanelTPO7 filt
WO-CO, fHS AL (RN ES Ry 24w ) , M= CO, 0
~100% (FRFALL) , MRS B2 £0. 3% ; %5 1% pHS-3C
pHH ( LYK AL, pH {H M 0.00 ~ 14. 00, i% %
+0.01;ZBY-1 4 H SR E 5K S AL ( FHEAT Y
), AT E 5K S -5 ~ 110 CHY A, #HE 0 ~
400.0 mN/m, }5 £ 0. 1 mN/m,

1.2 XEFH*E
1.2.1 ARRHSERAE

JI5E B B WA TG T A1 B, DA 25 B8 7 K 5 o i 4l R ik
PR S BRI K SRR A, R T TS B HL B
SRR A R, B U0 S 56 AR U R AR B 100 mL
JESE B B2 AT 348 A P e, AT TR AR S G, S 2 N TR
JFETFIEA TS W, S v R PR IR S g P T
SZAIS) R HERERS L) 200 v/ min 55 800 LASERE
1.2.2 XBSE

S 4 i 20 TS FEL AR R K R S B IR R 2
IS 7% PR I K B 58 L O R e e, A A

A5, JHi N, REREAD R g, H & #6178
0.08 m’/h, FFLL4M CO, 43 M 7w th 1S &k rp
CO, e FE R AL A IRAE 0. 3% (XA 2 5250 %
25 CO, Fim) AT BT L, i B0 SR iR
B FF A AR B SR L, ) RO A N TE A
100 mLFFINE , 3796 B oK 28 5 P f 4, S 50 JF
fo TESCIRZE R MR, £04 CO, A 51T
ASCRT 0 2 Bl Ak R R CO, 1 S AR U B
R CO, WS N, KB, il 154 CO, SERf{A
R, FRAE X CO, AR BRI f Bl S 1 B[] g A2
R T RS, B BARE )G AT 15 2] CO, ff M &
L, WA E] CO, W L A A I R A S
H.
1.2.2.1 SEIORIESFTE

B R G, Kt R i S e, i
TR FL AV TR AR ST 6 3 B RO A S o S g i
JETRWR pH {8 T 5K Ty, B RN HEAT R A
CO, WREEZ WG AN , 1 f5 248 T B, SEif R A
1.2.2.2 KEFIREIRFFEFEER

N, it 0.08 m*/h ARG, W] N ¢
WIEA 100 mL BRI, $THIE PR KL Shidkas .
Ja SR EHREE  FF R AR BRIl 5k, fRLL4h CO, 47
MR 0 SR d CO, e B FE 233 0 I S5
GEO OGP AR o B G TP R T 2 A ) b R TR
T VR BEEY H S e 43 UL, H T I RN R R
AN, BECOA A B IBE T S Vs TR AR AR RN A
1.2.2.3 ZWEYHLESSHITE

R W WO FR A RV TR A R IR B R IR S
HATIE . M4 CO, ZLAM AT AN S5 B30 Fi Wi
P — 25T

g E R B EIILE 1,

condenser tube

funnel
/
thermometer V
CO, T j T/
mixed gas | d .
cylinders | i —

constant temperature water bath

——————

flow meter exhaust

infrared CO, analyzer

drying device

condensation water

K1 S BRI

Figure 1 Experimental setting drawing



44

1.2.3 HESWSIHEFZE

CO, fiff W FL AT mco, 2 R 5 W2 W38 it e CO,
ARESE . & Xanh .

1 000xMq,

Meo:= [ o] oxVy (1)

KB, Moo, AR CO, B, B0 mol; [ c], H
WG B AL WD B BRI B2, B mol/L; VS H)
RN, B mL

CO, L IS Wb i Bk 5 2k E 2
L, CO, PH#EFE BB, n] FHR M CO, FIRE /) #
Ko EXWTF .

[c] _Cco,

[A] _CNH3 2)

X, [c]/[A] B4 & mol (CO,)/mol
(NH;) o X T8 20K, CO, HZFEEE A 0 mol
(CO,)/mol (NH,) , i NH,HCO, I## 1) CO, 17k
TR 1 mol (CO,)/mol (NH,) .

2 AR ST A AL

TR SO, KIS PSR , 1 S o W e B vy ik A
S B (NH, ), SO, Fil NH,HSO, ,

M TS H 0, WAFTE, SO,> Hl HSO, ¥ # &
gy Ak, B B fR E 1Y & 77 ¥ (NH, ),S0, Fil
NH,HSO, ., #i<H NO, SEB5 FJ& i NO, \NO 4§41
IR AW, A0 E 4y NO, il o W ik iz I 1 A
MM FEKZESAFAERZ%0E T ,NO, KM 5k
2347 HNO, 1l HNO, A= i, 38 I WFFE K i 1 B P
o S EI LR, NO, 415 K% NO <
NO,< N,0,< N,0,, Hi T SOI 1 HSO; WIFF7E,
NO, &5 H AW = i, 28 Z W (8] ) b s A R
HNO, \NO; fll SO, >4~

25 CO, AITEAFNRE T #17 RN, | et
172 NH,COONH, kB 5 /K i ik F2 |, 78 J g ) 72
H1 NH, COONH,, 145 B2 AN AT 308 1 — 0, JE
AR

CO, +NH, ==NH,COOH (3)
NH,COOH+NH, ==NH,COONH, (4)
NH,COONH, +H,0 == NH,HCO,+NH, (5)
NH,HCO, +NH,== (NH,),CO, (6)

NH,COONH, +CO, +H,0 ==2NH,HCO, (7)
FEMEE AR of ) W AT BB AEAE I LA A CO,
H,0.H,CO, \NH, - H,0 %§4rF & H" OH  NH,",
HCO,  \NH,COO % # ¥, H: ¥, NH,COO" HCO,’
L CO» AR, TEAR MR B2 K i 32 2 A pl ik

UL 45 WOARSEAR IR0 % B BRSO W CO, RS BIF 5 479
e A, 7 5 K o o B S
e
3 4
3.1 WIRATEHSN pH A

JI5E e W SR ke B ot o BV TR S o T R 2 o
TEEGAE X R e v B A RSO Y CO, PH AR i
FEHI7E 0. 6 mol (CO,)/mol (NH,) LI T, X 7EH
TR R VR IR CO, AR E Y
0.5 mol (CO,)/mol (NH, ), B It , 7% 52 56 %
CO, HEFLE M 0. 556 mol (CO, ) /mol (NH, ) i i
BT A Ay SO U AR S B0 i B B A4 v
ST 2% 4% 6% 8% F1 10% 1Y Wi AH 41 4%
(NH,),SO, , E 4K 100 mL HIIRA B, BF9T A
B3 (NH, ), SO, X 5t Ak W W VAl . CO, 1Y 52 W)
(NH,),SO, NH,NO, \NH,Cl NaCl fiI(NH, ),CO, ik
B RERCH] , 75 26 CZ&F T iw W pH {H,
ZERILIE 2,

8.10 - —
b . ./
8.05 + -—
o, 800 -
E L
< 9 L [
St
T \.
7.85 + o3 A .
7.80 | \q\\;
L \C
775 1 n 1 n 1 n 1 n i
2 4 6 10

Concentration  w/%

Bl 2 AR e o B 37 4050 19 pH
Figure 2 pH of different concentrations of
solution with coexistence components
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