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Analysis of CO, absorption using mixed amine
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Abstract: In this paper,the absorption effect,the economic efficiency and the adaptability of blending MDEA and
DEA are studied. The result shows that:The mixed amine, MDEA diluting with a handful of DEA  has a great advantage
over the MDEA solution, and only increase a small quantity of DEA can lead to the refined gas much more “sweet”. The
use of mixed amine will expense fewer amount of liquor and less reboiling duty when reaching the same purified level.

Meanwhile , the mixed amine can deal with nature gas mingled with large content of CO,. With regard to the nature gases
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and blended ratios in the paper,the mixed amine of 30% MDEA +10% DEA is the priority one over others.

Key words: mixed amine; CO, absorption; diluted ratio; economy; adaptability

YT CO, A A W & BN [ B %) CO,
Hemf i 5 0L LA B2 8133 CO, DL 85 7 T SR i 2
(R, A BT IE A BLA R R 7 60 T 4F
K, ERE R 2 m S R 1-1 %
H R 13-1 P URA 15-1 P & Hrh
TEAZ KT 20% , HEH 30% , # FimAR A
75 R A7 345 ] 4 B A DRI BRI A AL 4
e 7 48

H i, Py R AR 7 75 A W R o3 25 A3
BRI AT B IR A AN PR DA R A
FIIR G 77k o 25 RS HA — 8 i Y B A0 i Ak
TR, A0TSR e — & A T S i/
FEEIR MR 10% H93%45 | T i Ak MDEA 3770 4%
] LUAL FR B A 30% 1 T, (E AR 1R 52 2% R
PR, W S R AR, B A B 7 02

WAy B i, TS B vk S IR A T, B
5 ) (e ) W AT IBE £ 0 B 1 4 (LI Rl BB
3 T ERE Y A0 7 2 v, 44 R 2 L o 4
BORZS ], T, A SO e T — iR 4 k™
FHF & B KR AL BT, 2% 07 W0 4 MU v B
G AR R /I I L A

1 RERZEHRBKIEZ

L1 BRikiEsE

WL BEREAT H 3 - Ll (MDEA) | — Z %
i (MEA) F1 — Z BE g (DEA) 25 Horp, MEA 4%
DEA il MDEA 4 #58 A IE , 5 — H AL SF IR IES
VAL ok B RSO A R R A T HLS/
CO, HBER ML AR 2% B4 R 3t LA
Ry, DRI — AR DL T MEA. 5598014k P 45 fhl 7 B 7K

IfE A HE 2015 - 11 -23
BE&UWH .+ =17 BEERHE E KL (2016ZX05058004 —003)

EBR T RIEAR (1976 - ) 58, %1, S B LA, NS0 Bl < TR BT 98 A, wuxd@ cnooc. com. en. com; J7 5% (1988 - ), 55 #i L:,
TR, Mg Eah I A AR Sl IR RN, wanyufei77@ 163. com,



2016 7 H RRRF

EC15% LUF o DEA BfcP: FUS ot 55 , 45 HE
FUBE IR P BB R (— 8 30% ~35% ) i WA 35
SR R AE S A N, BRI AS BRI R
MDEA EA 555801 ARt BE R 40 80— vl LA
%% 50% ; 73 4 MDEA [ CO, Tk, & W4
REREAR , 16T 4E A3 3 )2 B I F FRF 5 . A
MDEA R ELA X H,S MW ies vE ™  ifi f A
T FH T AR 2 B R R HLS B KSR AR AL B
X LA R BRSO B e R e s
m @ 1EH MDEA F1 DEA JRATE BT & R T
TR AR B AL HL T o
1.2 BERERKIE
T A JHE 1 Wb Bt 12 [l e Jg 3 L 80 T 25 SRR AR
R 1131 B =l 75 N N = 50 T R G <0
2% A5G, B IR HE ARGE , IF 5 B IR
WL fih , TEEZ Al i R 7R R R SRR CO, SF PR 1
SRR T W i A, 3 S AT i o [t
MRS T R R SR 1 e T (R 22 ) MBS IS
T R G IR R B R aH ) (N 2R
ﬁ%(ﬁ%tﬂlﬂ;ﬁﬁ)%ﬂm/ﬁﬁ&%&?ﬁ%&): kA
B, ERRICE R T4 CO, HE AT
ééiéﬁ‘f@ﬂjﬁmﬁﬁﬁ FAMK SR RS AR T
REESTER T It AYE N . 28085 1 & Heds DA
TRAAR BN, B PRI R s . PR GE L &/
TR R V2 AR v E R4 T 58 1 e J5 2k A
WA 55 B R SR A S o L AS B 3 2o IR AT

PRI TE B AR A B o
?“%ﬂiﬁﬁiﬁ ;A{pgg BAWR
#hFEK {

JRE %

AT
B Ansmn

ok, BRI A

Bl BReRERRIZEE

2 RERESEMREILER

FRE M E 8 2 RAR A& ik v F
3.0% ,BiAb S/ T 20 mg/m® . i HL ik [ P I
AR FTR S A AR 5. 286% (B LA 0. 038% Ity
TR AT B FE T H 5 o AR A 56 STk, 3F
%% MDEA 1 DEA fJ it 5 555 S 30T ot & 4y

SRERBIR AR DT - 155 -

R 40% 1) MDEA 755 VA K i 1853 %50CR 40% \30%
) MDEA 4 i 19 4 Fp AS [R] BC B 14 1 A I (40%
MDEA + 5% DEA . 40% MDEA + 10% DEA  30%
MDEA +5% DEA L)% 30% MDEA +10% DEA),
TR RS R T A BRI o
2.1 MDEA Fi2 N\ AR EKE DEA BI/GHESR
B 2 T il 5 R T B 3 A, I 04K
}1 40% Y] MDEA JBERRUREZ BN K  (HPCR R 2R
g PR ME DL 3K 3 FR [ B 5 R AR A & k= /DT
3.0% [WZ3K , 1A MDEA Hi42 A /b4t DEA J5, i
WA A Z A T I S AR T, R AT LGS B K AR
ST 0 S iR TR AR08 S x 10 77107 g
gk, [FE, AT LLE H, LT D8 MDEA FI
DEA {RA R, RV a] Sl b b & /N1 3. 0%
T AE—E T E N, & A DEA REAYHEIN, Bk
SR B ER R, HAL T DEA th42 AAH[F] & MDEA 7F
R BEIRASCR

L TR AR Y %
I

0 200 400 600 800
PEHE/(m? - h)

1—40% MDEA ;2—40% MDEA +5% DEA ;
3—40% MDEA +10% DEA;4—30% MDEA +5% DEA;
5—30% MDEA +10% DEA

E2 MDEA ##% X\ F[E i &% % DEA T )5
i &S
2.2 ZiFEE
2 P I R Ak P Ao AR b A A A VR A P FE N
RETE T A6, J0 LI W v Y = il (— A B 124°C)
FRAER 4y, 75 AN AR R e m b 45 . I
TEXT I 2 Be A A it , — R e ik B e —
JIGR I TR T s 11%) e YA B St R A 5 P o #2511
RN
TR A 40% MDEA 75 Fi 4 R[] ik
}#{tb e (MDEA + DEA ) 3155 i ik 2 3. 0% K,
o 8 FR B A A A, 25 R LRI 3, | &I 3 H]
’ﬂl B8 Atk 3k 2 7] — TR EE BT, 5 40% MDEA 5
AH LG, 2R TR G B v Pl 75 10 20 i 24 R HE 1743, 7538
ar AR H 174, F35h, @41R%f$lﬂﬁﬁﬂi
T, 2R B A — B TR B (R AR S A ALk &



- 156 - A AL T

3% ) I, R G U AR SR A T 40% MDEA
W B EE TR DR R A F IR
MDEA 1 DEA {4 4% | 8 1 A 66 52 45, m] LA

Sy, 243k B ] — R TR FE B, TR B TR ) & 5 AR
F MDEA %W -

= 500 45

;: 400 23‘5’ %’

Ch L 130 y=

B B2

2 1 pos

& of 2 i

Aooro*“i’ov/o*i’gﬁw“""’ oro*""’oz Ao

L s
LA it 2— Pl 2
B3 MRS T AR R AR e

& AT
s Y 40¥
1% 0.080
¢ 0.075 354
=0.070 2 3.0 g
£ 0.065
0.060 >3 g
& 0.055 205
oSty o3 0%
TR
1—¥ S rp Hy S BEZRI3E0 22—k CO, JEE IR 434K
B4 AR LR L T & R s R R
3 RBRERAKIE
R T W FEIR A BT 1 % e R SR AR L

VRT3 FhAS [m] 5 di i 1) T Bl CH BT SR R AR
(AR 1) AT Rk AL F8 53 HT

x1 3IMAEAEHERASSR(ERDIEH) %
Cy i-Cyn-C, i-Cs n—Cs G

AP €O, Ny G G

HA— 7.65 1.02 83.87 3.83 1.47 0.72 0.60 0.57 0.40 0.37
2R 20.28 16.44 61.25 1.22 0.24 0.10 0.11 0.05 0.01 0.30
2= 30.00 13.38 55.58 0.51 0.23 0.11 0.10 0.06 0.03 —

W, 13 2 e TP COo, FREARS
HE RGN B AE A DL (AP 5 ~ P 7)) A 2 v i
AU B IR B 3. 0% I i 20 AR B (A
%2),

.
¥
%400 §

ﬁ&o- s

551.0-2\’\L 3

gé of }/}'*—4% : Sttt
& 0 100 200 300 400 500 600
BA MBAEIR R/ (m*-h)

1—40% MDEA +5% DEA;2—40% MDEA +10% DEA;
3—30% MDEA +5% DEA;4—30% MDEA +10% DEA

B5 HR— KK BRI R A
%%E%%

L18.0f .1

®g16.0F 4

K140 4

%120t

## 10.00

¥ 8.0t

~2.975"100 200 300 400 500 600
BAEBIEHRR/(m*-h™)

1—40% MDEA +5% DEA;2—40% MDEA +10% DEA;
3—30% MDEA +5% DEA;4—30% MDEA +10% DEA

B6 4/ R&KA MR RA
BFREEM
8250
ﬁzc.o- i
K150} &
#
#10.0f .‘i
m v
| 1
g 5.0 \( I
K of 4o rteeeeeees
g 0100 200 300 400 500 600
)

RAEBARI R/ (m* h

1—40% MDEA +5% DEA;2—40% MDEA +10% DEA;
3—30% MDEA +5% DEA;4—30% MDEA +10% DEA

W7 A= RKAIREE MRS
%%E%%
F2 BUSHERELI 0% HETERREBRE
m®/h
40% +5% 40% +10% 30% +5% 30% +10%
H Il — 24.21 19. 87 24. 10 19.28
Ml 81.33 58. 17 81.27 57.90
= 135. 47 87.13 137. 06 85.27

M2 — 5 Bk N 7. 65% (1 K AR

(K S) LA IRE

T 45

R R B2, G

/NFT5 m’ /i BB AR B B i1 G R

SR R o o T L R Al L 4k 2

S INEIN R SVN

JEE B I TR R X AN BT o R AR AT LA Y 30%
MDEA +10% DEA % 40% MDEA +10% DEA fiifi



2016 F7 B

SORALE, AL T 40% MDEA +5% DEA Fl 30%
MDEA +5% DEA [iixaCR . Bl MDEA 5
DEA #4 B HIR A W R, B0 DEA B 547 5k (9 i
BRI T 38 B AR [ B MDEA 77 A4 s 5. IR it
FESEIR T AR 25 AR A BTSN R A L ok
SR, AT ARG /A f g DEA  [R) 38, X5 2 Bl — (% filk
i 20. 28% ) FAL Y = (% i 30. 0% ) /& 5 ik K AR
S EEH T LI W (CnE 6 FE 7) , FE B/ NG
IR B N, DA R RGP 1 A 35 K 2RI 5%, 2
Jei BB TR FEE PO 188 R RE /N, R 3R 2 T, 243k 5]
[l — Ji B % J2 1F, 30% MDEA + 10% DEA 15 40%
MDEA + 10% DEA FF &G &A%, H /A T 40%
MDEA +5% DEA #130% MDEA +5% DEA FFa{G
PR, R 28 E 00T A 75 0 LR R A e T e
L, IAk 30% MDEA ¥ 5 10% DEA R G TE
B A M B R SO e o

ZEA VLRI R X 3 RO TE] 5 i R AR
R TR A ME IR Y5 R A5 R 5 S IR sk ALk 34 i 3k 381 22
SRR 3. 0% LLTR 45 B3R 1 I B T o 85, vl Aol ok
HEIIR A M TG P B TR BN AE A TR A
R BC L . B MDEA Fi1 DEA #4) 5 A9 TR & e 1)
I PR R, AT LA AR R A B e R AR A I

4 BE

o) [ P I I A A P I R AR
43 F] F MDEA %53 1L MDEA A 33 #8 A AN ]
it 4348 DEA J5 TR A 4 FiE 45 e v o8 i B e i
T, WSS LI LA LA .

(1) MDEA Hi2 AL i) DEA J5 |, IRERACR 3¢
ZHTA AR R AR, R R Sy — R R R
T

(2)TE—EJEHE N, BEE MDEA H145 A DEA
(RGN, AR AR B S 15, HLAEF DEA HhiB A
] £ MDEA 5 (R B BRSUR

(3) 2535 3 [] — I 2 R B ), YR 5 B VA 1) 22 0
PRI AT MDEA %53 .

(4) XFF25 78 135 RN AR 1 T LA IR & e TR e
It.,30% MDEA 5 10% DEA A AR &
JHe VR T R AR A A

(5) Hf MDEA I DEA JE B A9 5 I 15 1) 3 1
PEAT, AT DA 3 N 5 B R AR S I oK

RFERT SRSRERBEARDT - 157 -

5% Uik

(1] JA7E4SE, 5% [E A KA MDEA JB5E B 5 AR 78 r i 3 18 2 1o
FA— LAl AR 7 AR EE B[ T]. RARA L, 2012,
32(8):35 -38.

[2] Levoy M. Display of surfaces from volume data [J]. Computer
Graphics and Applications, IEEE, 1988 ,8(3) :29 -37.

[3] 220 BRE R, 0. I b /NS 258 R skl & R ok —
PURAR 22-1/15-1 SB[ T]. KRR T, 2013,33(11)
62 -67.

(4] T3 6 BB, R ¥, S5, A IR] & Bk ek K AR SRR 7 Rk
(I i H BB R 71,2013 ,23(3) :56 - 58.

[5] Hagewiesche D P, Ashour S S, Al-Ghawas H A et al. Absorption of
carbon dioxide into aqueous blends of Monoethanolamine and N-
methyldiethanolamine[ J]. Chemical Engineering Science , 1995 50
(7):1071 - 1079.

(6] Dhipesr, TA: b, 4. & LBk R AR BB ER [T b
A H A TR ,2012,31(4) 145 - 46.

[7] E8, FIBA, SEelE. K RAM KRR MDEA iEJ5 %
W[ J]. RIS Tl ,2005,25(4) 154 - 156.

[8] Sohbi B,Meakaff M, Emtir M, et al. The Using of mixing Amines in
an industrial gas sweetening plant[ J]. World Academy of Science,
Engineering and Technology 2007 31 (1) :301 —305.

[9] Danckwerts P V. The reaction of CO, with Ethanolamines[ J].
Chemical Engineering Science 1979 34 (4) ;443 — 446.

[10] Cornelissen A E. Simulation of absorption of H,S and CO, into
aqueous Alkanolamines [ J]. Shell Laboratory, 1980, 58 242 -
250.

[11] o, SR8 AR e i LM ). 35 5 b E AR
2 AL , 2006.

[12] Mackenzie D H, Prambil F C, Daniels C A, et al. Design & opera-
tion of a selective sweetening plant using MDEA [ J]. Energy Pro-
gress,1987,7(1) :31 - 36.

[13] Bullin J A, Polasek J C. Selective absorption using amines[ C]//
Proc. of 61st Annual Gas Processor’ s Convention, 1982 140 —
146.

[14] Vonphul S A. Sweetening process foaming and abatement [ C]//
Proceedings of Laurence Reid Gas Conditioning Conference,2001 :
251 -280.

[15] #0681, B8 iz 1. MDEA-MEA 35 5 15 il I 7 150 Atk 7 52 40
HELI]. AR TS5 T.25,2007,23(3) :279 - 283.

[16] Mirzaei S,Abadi H Z A, Gholami F et al. Removal of CO, and H,S
using aqueous alkanolamine solutions [ J]. Engineering and Tech-
nology ,2009,37 :194 - 203.

[17] JuIRER, 2L, TP A gk, 4 AR FEER S B B FE R
[J]. RERRTK,2008,28(3) ;117 - 120. W



