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Effect of pH controlling method on energy

consumption of CQO, desorption from rsch-solvent

DU Min', ZHANG Li', FENG Bo*
(1. College of Power Engineering, Chongqing University, Chongqing 400044, P. R. China;

2. School of Mechanical and Mining Engineering, University of Queensland, St Lucia Qld4072, Australia)

Abstract: Solvent absorption is one of the main commercial methods for CO, capture. However, the process

of solvent regeneration is energy intensive and constitutes the main cost in the whole process. The paper

investigates the feasibility of a new method , which is ,to control the pH value of solvent in reducing the

energy consumption in solvent regeneration.

Some Selected weak organic acids are added into typical

solvents which are MEA, DEA and MDEA. It is found that the energy requirement for the release of CO,

is significantly reduced, which however is sensitive to the type of acid added. Meanwhile, CO, releases

faster as more amount of acids added. PH controlling method is thus potentially applicable in solvent

technology.

Key words: CO, absorption; CO, desorption; solvent absorption
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FE R A 24 T R o g e 4 T AT Tl b SR A
PRI Wi W CO, i #2 Ry = CO, 7E W Wi 38 v (40 ~
60 °C) Bl M AT, M WA aod A 0 5 A 2 TR Wi R 0 B AT
B CO, H A 25858 A W3 v (100~150 C)
HEAT CO, B ik WAt TSI AR 38 T o 38 D 5 1 T i
TR AW BEAT IR EAE ] . 6T CO, i BE
FEMBEAR 5 00 05 v A SR R (0 R & e i i
HEATAE FE AR LA KR AN T g Wi e 22X e e it
WA R Y — I A B AT A O REFE 1 ik
RI7E et R vh EAT VU pH (ER Y . AR 0]
figk W T A A B Y pH (BT 50 B AR VA R pHL (L
W 5 7 8 VRS D ek e v ok v AR IR AT 1 45 T B 8
Hoer AR pH EIE SR W, Z kT CO, 5
T S VA TR 1) SR AL 22 I e W H e D
05 B REAR CO, B AR REFE . K pH (E 128 3035 B H]
T CO, FAEFOA 5 LU LR S B ] 22

1D fiff W o 2 00 TR i A5 Wb 35 PR IR R AR . 2 A5 A7 7E
KR pH JE 55 5

2) pH I8 5 R4 B

3) K I 7 ¥k I 15 2 5 RS VA WOAG B 088 P W Ui g
JI TR

VE SRz T 5 19 15 391 B B 0 55 — A [R) g £y
TSI AR e B T LA AN [R) A4 TR X LA g 2 v
WA W B BE Y 52 e JE AT T SEER IS

1 SZWES

L1 CO, WU By %

B 28 CO, W W) 23 S A8 Ji o A i ARURE 3
2%, Hl MEA DEA
(  Diethanolamine ) LA K MDEA
(Methyldiethanolamine) #H47 CO, By M — fifE M 52
5, g9k R H pH B A RE AR FEAR CO, fif WK fE
1.2 pHEFETHAZE

VR pH EIE 5 /], 1 e R B X LR A & 1 1k
SRR E HOE A R pH EIE T EE Ty HIk
W (%) 5 Al B it 4 A AT g AE L A B T Bk L AE el
I FERERAT AR EA ., WK1 LA RR 2K Y
Vs A e S U R A K e I I fige A B VR
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fifk £ 1 A BE AN M B R AR Y L R RIS R
1.3 HKFENHF

. % (Fluka Chemie GmbH;>>99.5%),3% —.
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ALDRICH;>=99%), DEA (SIGMA-ALDRICH ; >

( Monoethanolamine ),
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AN, (=99%), f# 37 M 25 4k 5% 3% {% ( Thermo
Nicolet FTIR 5700) , fri i i ¥ (f & 41 3 120 7DD
1.4 ZHIFRE

SR 43 W SO i W o R . W AT R T T MR
7 0.2 mol/L f§ MEA.DEA fil MDEA ¥ i i 17
CO, Wi, £33 CO, 1 FN I W, K Ho 4y 4 20 mL (1)
L5035 43 00 F AR TR] 0 fire 0 ok i foe R Ao AR i A [
WO R ZRRAEN pHAETE AT,

W ok B H O R ) ECPR B h 200 mL Y
MEA .DEA fl MDEA 3 f CO, 1 FIVAE . 5250 %
B 2 s

F FTIR #47 CO, Ay ¥ B2 STRT RN . B 5 i X
200 mL ¥ JE ¥ M 0. 2 mol/L iy MEA.MDEA #i
DEA /KW KA CO, Wiz, @A N, , 9
WU A 480 mL/min, PAE N, AE k4l B SR £
Frift i CO. M sh. B O 4 i CO. J5 1Y
IRASREA FTIR W CO, ¥EE, Y CO, HREE &2
g2 15 (500 X 10 ° LA RO B R 8RE A CO, , £
il s CO, Wil 72 mL/min, FFUIE 520 W Jf
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AR A WK R R B O 4 R Z (R T TR
N CO, MR B 24 AT, G N, T CO, 38 .

|

CO, M EE ST

2 RBEEXBREETEE

http://gks.cqu.edu.cn



% 84

A B E L pH AT A 2t CO, B R MBI G YR 125

Ff I o TR A SC I e AN BT 3 BTN A U e e S
A 2 Bt 2 AN [ e 2 Ao AR AT 1R B0 B R B CO, Tz
S s A i = i VR £ R e I 2 95 R o )
95 °C ., [] i e 0 975 W 1) et B2 AN pH {7224k, 3l A N, .
SR A AR R iZ b N, [RIAE A Ay i B <O (2 filt B
H1Y CO, WIS &S MR A RSB T
FRIGE A FTIR #47 CO, W EE 4017 . B S5 15 BN W Y
AR pH (H AR AL UL K CO, ¥R BE 19 28 1k it 8, f#
Wk % N, Ji i fE E o 480 ml/min,

| pH& IR W |

2 HERMTiS

2.1 EWHER
2.1.1 ok

W it A R BCRG 3 b CO, MR W N3 1 B
o CO, Mt ir Al AR 4l N, Fil CO. i & DL e CO, #R
JE Mmoo H T LA SE S ) ] T A [ e R ek AR
TR BRFEAR T CO, W,
2.1.2 fRitiz

W 3 Bl SR RN W53 S 20 mL (9 55 43 43 il
FHFASTR) 0 e W 3o B o A il T o S0 56 2o R R
g e S LA b CO, Hrih; LM IR 7E = IR T S8
SEARV AR SE R R B ARV HI AR L VW pH E A
(A1 5 4 ) S 90 2% A T 5 )[R — A% & I Jis i e ok 7
CO, Hr i, SCH B ik 2~4 Fis.

F1 RETEZHHE

R/ \
FEAS Rz Wi 51 A&/ mL R Wi Bsf 8] /s CO. Mg it & /moL
(mol« L 1)
1 MEA 0.2 200 3067 813.792
2 DEA 0.2 200 3118 1272.32
3 MDEA 0.2 200 3432 456. 96
*2 MEA ERERITENLEEE
A IR RN AN (A =R LN o N, Jit it
1% 4 FK TR i/ W 5 %W pH E o
/mlL /mlL (mL *» min™ ")
Jo 0.0 20 16. 4 9.95 480
[ 0.1 20 16.6 9. 74 480
A 0.2 20 17.0 9.27 480
A 0.3 20 18.6 6.24 480
=3 DEA ERMBWLENLIHE
8 WG R VA AR R I T TR o N, fif/
22 24 K TR i/ g W e W pH o
/mL /mL (mL ¢ min™ ")
JG 0.0 20 15.5 9.897 480
7 0.1 20 16.5 9. 46 480
[ 0.2 20 17.5 9.2 480
[ 0.3 20 18.5 8.82 480
B 0.4 20 18. 8 7.08 480
[ 0.5 20 19.6 5.48 480
o 0.6 20 19.7 5.01 480
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#& 4 MDEA BiELWHIE
— I A IR RN AN A =R R LN L pH (i N, {ﬁfii
/mL /mL (mL * min™ ")
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=2 0.2 20 17.7 8.27 480
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B R 0.3 20 18. 2 6.10 480
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CO, H4rH, 1.
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B Y0/ W]

A A W 3k R i W R 2 R 8 TR WA
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BT Al B R IS 5
030 20 MEA 75001 #3150 36 7 5 B
~oas] . ) A W 3o L K LV
£ .20/ ¥ ) REREHH N -
ol S SABEHE = I I Hs - 4 T K G 26
ﬁo'w' . : BT ARG R Z{m;h N . .
§0.05: $ : :ﬁ;g%ggég Hlﬁ%%f P ﬁzﬁ/ﬁ?@i CO, M EEIR%L
o BEAAINY: — R 2.3.1 Rk Q)&H T
Yoo 02 L0 e 0 o6 HF CO, 15 MEA W L0 S 345 » B4 5 A3
i 4

B8 pHEFTITREN CO, BREXHHIN

D TEMBR AN R 0. 1~0. 6 g Hf, 3 Fhigs il 1 ik
Wi o 23 357 i 2 ek 1 A T 4 o

3Kt MDEA Jit 2 i v fife W 2 5, & IR A A
[ SO0 25 F R o O 1R ) R 3k 2 1) 5% e A o
Bz fEMA 0.3 g 3¢ 5 AT 168% K Fhnc
TG 3320
2.3 BERESH

WAk 5 SC Y BE FE 2 figk W BB R JR B CO, I
et (kJ/mol) . fi# W & 43 1) BE #E B DL F JL 43
PRt

DATHE R #E CO, 5 MEA W 456 k2%

BR[14-15 ] M %R 32, 4> %1l o MEA 65 kJ/mol, DEA
60. 65 kJ/mol, MDEA50 kJ/mol,
2.3.2 I ERITEHRQ)

TR 53 FAE Ay o Stk WAV AR IR A A IR
FE PR B R O T 2RV WY LA Chiu AT Li
90T — ZR B B A AR SE B ZE Y Ak SR FH A I TR
WS B 43 VR B AN 0. 12206, ARG B
TIKB L, K 4.2 k]/ (kg « KD,
2.3.3 KeGERHKQ)

LT I O i O B AR R B TR P K ) A
T R EEAE N K B i B R A e R VA R R B
7K A o o H 3fe UK A VR A I # (2. 26 k] /kg) 1]
Ao A5 e T 5 e ek R ) K 2 R A

Bax 3 H o e E I L T AR R CO,
FELA B REFE R Q1K 5~7 iR,

VRPN
E\ He

F 5 Samplel fRRBEFEITEER
) o CO - ) 1
RZ T iR/ g Jmol Q. /K] Qi /kJ Q:/kJ BRERE /K] REFERR /(K] » mol ')
mo
¥ 0.0 0.002 6 5.04 0.169 8.136 13. 345 5 132.692
[ 0.1 0.003 02 5.04 0.196 3 7.684 12.921 4 278. 245
[ 0.2 0.003 14 5.04 0.204 1 6. 780 12.024 3 829. 331
[ ] 0.3 0.003 4 5.04 0.221 3. 164 8. 425 2 477,941
& 6 Sample2 AMEEFEITEER
. L C()Z’I‘EILHE ok ok —1
RAFR INiRE/g Jmol Q. /kJ Qi /kJ Q;/k] BReFE/k] REFEZE/ (k] » mol ')
mo
o 0.0 0.003 22 5.04 0.195 293 7.91 13.145 4 082. 389
[ 0.1 0. 004 885 5.04 0.296 275 10. 17 15.506 3174.263
[ 0.2 0.004 4 5.04 0.266 86 5.65 10. 957 2 490,195
[ 0.3 0.004 85 5.04 0.294 153 3.39 8. 724 1 798. 794
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gk
T 0.4 0. 005 5.04 0.30325 2.71 8.053 1 610. 65
[ ] 0.5 0.004 39 5.04 0.266 254 0.91 6.216 1416.01
[ 7 0.6 0.005 35 5.04 0.324 478 0.68 6.044 1 129.81
F 7 Sample3 BREEFEITELER
CO. ¥r it &
MRAF RS/ g Jmol Q. /k] Q. /k] Q:/kJ MAEFE/k] BEREZ/ (K] » mol 1)
Jo 0.0 0.001 786 5.04 0.089 3 8.136 13. 265 7 427.386
[ ) 0.1 0.001 84 5.04 0.092 5.65 10. 782 5 859. 783
[ 0.2 0.002 13 5.04 0.106 5 4.52 9.667 4 538.263
[ 0.3 0.002 21 5.04 0.110 5 4.07 9.221 4 172,172
¥R 0.1 0.002 04 5.04 0.102 6.10 11. 242 6 964. 355
F R 0.2 0.002 08 5.04 0.104 5.20 10. 344 5 436.423
o TR 0.3 0.002 28 5.04 0.114 4.52 9.674 4 642,982

9 SRy pH 385 70 FH T A [ fff W 3 2 1) R RE AR
Pl 2% . AT LA HY 2 3 B VO R Ji5 fif T BE FE BH b
X.DEA W AEMA 0.6 ¢ O BT RERE FIE T
72.3% . MEA ¥EIMA 0.3 g © R T 51.7%.
MDEA ¥ NA 0.3 g & & TR 43. 8% . fift W fiE
FE B I 12 5k 14 38 R 4k SR 08/ 5 2 R A TR 454 %
R S i Wi Aot AR 1 5 e AS ] H o O R B T g o
TR B E AR LI AT AR C R,
MEA %W 1 fE 7 B IKEE K T DEA F1l MDEA; %}
0.2 mol/L D EA [f# W L5 . In A 0.4~0.6 g C
TRRJGRERERY AL E AN A 0. 1~0.3 g & R AT
V2%,
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IR /g
B9 MRLiEkEtisg

2.4 i
S Ok B A AL L, 5 SR Tolk b g CO.
POy A PR KA o v F T 28 R e RE Y

AR CO, fig 6 b HEAH = 1R 2, (B R 52 i 2k ]
pH 75 75 AT DL AR I BB FE LA B35 CO, fife I 33
R s 4T 0. 2 mol/L DEA., f T fif W 1 75 2%
PR B[] A ] R 1 KB i CO, B it i . 1
SR i W 53 S A AT 8K T S A T ok %R I o 1
FR 35 o T I s VS WA SRV A B L VS W pHL (R ]
Ft H#] 0. 2 mol/L DEA WA 0.6 g .
R TR 2 = R 5 A & AR AT L W i — 2
Xt pH BT 09 G AT RIS . SEE R 2 R R
RUFE B T FEAK CO, fif W BEAE 9 R (H R [k ok
IR BT AT B R v e A R L S Y pH
LV 750 TR0 3

3 % 8

16 CO, Wttt #1j5 9 MEA . DEA #il MDEA %5
VA W R I AR [ o = R RN O R HE AT S 5
WEE SRR WIXS 3 Fl CO, Wik - >R pH {H 447
A AT L N CO, B W R, AR CO, fif
W REFE. MIA 20 mL f#W g 19 pH {E I 35 54 0~
0.6 g &P, Bl IR A9 38 K, CO, A th i 1
BTt S i W BB AE U > . AN TR ) pH (B
FITE A [F] 5286 21 F . % CO, A MY B L fif W BE AR (10
EWARRE, & I T MR, % ES CO, 1

EBARA WA 9 B A S
S E Wk
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