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Simulation of Simultaneous Desulfurization and Decarbonization Process from Biogas

MA Shi-kui et al (Fuyang Municipal Environmental Protection and Monitoring Station, Fuyang, Anhui 236033)

Abstract [ Objective] To establish a simulation model of simultaneous desulfuriziation and decarbonization from biogas. [ Method] Based on
Aspen process simulation software, a simultaneous desulfurization and decarbonization model was established, based on which the impact of
absorbent flow, concentration, temperature as well as the pressure and stage number of towers on the removal rate was studied. [ Result] The
absorbent volume and concentration of MDEA had direct effect on the removal of H,S and CO, in biogas. Considering the cost of absorption
process, low concentration of MDEA solution was selected, about 10% . The absorption rate decreased with the increasing temperature, low
temperature was better for the absorption process. Increasing the operation pressure will raise the absorption rate of H,S and CO,, and show
high selectivity for H,S. To deal with high content of sulfur biogas, the increasing of operation pressure help to improve the process effect. The
number of stages showed insignificant impact on the absorption resulis, generally 11 plates were selected to meet the purification requirement.

{ Conclusion] The simulation results provide references for the design and operation of industrial scale absorber.
Key words Biogas; Desulfurization and decarbonization; Absorption simulation

BEEBVIEREEAH T 2MEYHRBIERLEF
MR AR SE, HTERDSERREM ALK
(CO,) , WAk A L BEA(H,) BS(N,) —EAK(CO) B
A (H,S) FIE (NH, ) %,C0, &R 25% ~40%", &
SHHS HREZRBFAREARTZHEmW, LEBTL
K, —HAE0.8 ~14.5 /m’  X—PUEHD 2B T HFF
7, B R SR, T SRR T R AL

EBIRRIFE T H,S £T B, Wl SRR 3 A K
Hit e Bi& B RE G BB M H,S R4 B SO,
BAKERR, TRFE N BIFNEEEERBRRERIE
ol SR SIS B SAE TR B IR Z B804, n
RE PR ER, B R R TR TR
AL SR TR FAME, X— AN TR 2
EREFSMESFATRAER. XBXRAKASEEIRENTE
SABHABTREEN, R EMSEER TR, £
F{H ) Aspen FIEAERIRASRRER S B TTEE, ZE
BREME SHRBURBBRFGR BRIERE BREE Xt
FRBR R, Ry — AL R B 1 B B IR & 4R
BRI
1 HE5HE
1.1 BAEFERSYE BUARANFRE_ZBEK
(MDEA) 7K 2 M UG B 45 7, Bt (MEA ) KPRV, B % IR B
F1% AT MDEA Bt B e ™ . —/iAh, 8t 10

EERNT SLH(1970-), %, B EMA, TP, AFREEMN T
4%, E-mail ; msk1508@ sina. com,,
WRER 20120507

g/m’ Bt SER AR AL S BT, B T
IR, MEBRE AR T, KA EHME N-FE=2
E2R (MDEA) /KIS, %5 8 B R R F2 i BEFE , DR W] BB
SRR B R, B AR D RO R R % 2 R EUE
B F MDEA 284, 5 H,S il CO, 2 RS 4 i) ST RL 3 BE
Bk, Rn % B 2 £ RSB S S BOE S M R I, B
HWEREATRERELL, BRI B PR BEARECH 11 3,
R T BRSO, B, BAERR B
WBhB R AR T EAREE X 0.6 m,BEE S 1.2 MPa,
EHLT R BB S K86 000 m’/h, 4 4 & & 4 CH, 60%
(v/v).C0O,30% (v/v) H,S 0.9% (v/v) N, 9. 1% (v/v),
MDEA Wik i & 45 m’/h, IS FE OEE 10 ~45 C,

H T Aspen Plus S RIBHEEHHNE THENEFI7
BRREINESHE, TUEE L FRY Elec Wizard {REHE
IRHBBRE BB TRMNE(EF 1), HOIENRERER
W H,S F0 CO, S 45 #Y ElecNRTL # J1 BB #4731+ B 51
E,RRHEES LRE/ &R, BT UL T ERRG
HBBRIA R RMEE , R R IR AR A B B LA B
iR & 3 A

%1 MDEA-H,0-H,S-CO, A RhER LN EHES

InK=A +B/T + CInT + DT
A B C

132.899 0 -13445.90 -22.4773
-9.4165 -4234.98 0
214.5820 -12995.40 -33.547 1
-9.7420 -8585.47 O
231.4654 -12092.10 -36.781 6
216.050 4 -12431.70 -35.4819

BRI

2H,0-H,0° + OH"
H,0 +MDEAH* <H,0" +MDEA
H,S +H,0-HS™ + H,0"

HS™ +H,0~ §*” + H,0"
€O, + H,0HCO; +H,0*
HCO, +H,0-C0” +H,0°

oo oo o0|vU




40 %25 18

LEEF 8RN ET A2 M

12595

1.2 BrsEEE SHEANES T, RBGELLERH
Radfrac BR 25 T i) ABS #EH, SRS BRIBSMNIERHEA,
MDEA AR METRREM T T , 545 SR IS TRHE
BT H,S #1 CO, RO M HE W ATIE (B 1),
YR DS BAE R OHLSEIRE LR ERA, UK
Keh HS f1 CO, MBI E R EE B, BB X =
#HEH stgiq—:t}ﬂl:“s’é?g* HS &8 100% . % TH1E
RO, SR A R E#1T T Fik, i E YU A H,S
BT,

2 ZR545%

2.1 BNGERRRNRENEBRENRER hE2
W, BEE B AR R B I, R o R TR O K B
MDEA Z53( BE (4938 fn , H,S F01 CO, & i S Z #7188 o, {6
BRIBE RN, AR ERRBORERE BB T

100

2 e(M .,o°°°°°
80 o B 0 °

60 ° .

B N %

40 ° e®**

20 o *

020 80 140 200

HARAE I o/h

B0

HMH) —— |

BEAG

HRB MR

H1 B
R 5 5 BB P A A R 1. B R BB
A=, R FIHEXTEEAY MDEA 3B, BEm B 280 10% &4

Wy e .
80 o - BS
70 ° .

60 ° .
50
40
30
20}

(-]

BURE I %

10 20 30 40 50 60
MDEA 3R 1 %

B2 REFFERAR(a) MKE(D) BB EONKE

2.2 REEBENBBRESEE HE3 TR, REOKE
EHFE X H,S MBRBRBERE M AR R, BB RAEE
B A FHE B S, B 10 C#Y 47. 0% BEAE Z 50 Ty
25.5% . % &%) MDEA IRt H,S 1 CO, B2 — it
B, HEREAF TR M TRETSHBRE, % E
AR B X RO R E I B, EA A F TR ER
B4,

80

o o o -] (-] -1 o -] -

BHOEEAE [ C

3 BRSO HEXT B B AU R
2.3 BUSEREEHAMBRBRENORE EEREE KR
5, H,S #1 CO, WBLERFHH R RIBRE R, H,S PR
FRi CO, MR (E 4a) . X—1HLAT LABBER —EIERF
MAS FRESBRIEENBEHRER H,S HREFEES
T MDEA Bk ol . {BREE BRAEE AT,

TR A HREE /N, B LA AR B AL BE A B SR AU
HBHH RS R R A X R AOE FE 1 .
2.4 BBCESEMBEORE & 4b AT, ER KO
WRRE R, B REEAR SO S F K (A 18k
IRERRRAN, LR A BON 10% X151, S RE0N 3 B,
H,S 1l CO, HBHE4}FIY 63. 67% F11 40. 60% ; BB AR
M, BRI RS A, (EHE KRR s 2R
¥4 10 B, H,S WRUCHRIA 72.20% ; MIEAR B0 10 205, 8
BB RO BE AR K, RERA 11 RAEHEAR
TR
3 #ig

37 TRk RIS BBRE SR H,S 1 CO, # Aspen JiE
R RO 5 B R X LR BCR B R, 45 5 B, TR
MDEA A B FIVR B X B S o H,S 1 CO, MIBBR%RA
BRI ;% BB A, R AT A MDEA ¥,
BAEFRRABCH 10% 2o ; BB, RO AT, G IR
AT RSRS8O B R ) BB R
H,S #1 CO, MBI, % H,S ELA R 384 3 F & 5
RREHIES, MIREE S, 5 B T RELEER, BK
SEAR O BB BB R B R B B, — MR 11 B e
HRESABIAEER,

(T4:% 12618 ®)



12618

KRR LA

2012 £

REABAMIKEAGY USR5 Z VPR R KA EY, E &
R MM RN B BR K T WBCR . BERMEELE
KR E KK ST AL LR KA R E, R 2, LA
RARKEEDRE,
IREHZRIK RS R K7 R, R —E ik it
B, S EEEREEKAEBERMERMR, FFEK AR, &
FAKEFEATETHRRE, BEERATAR RIEEENA
RAKEB RN, B R FEA MR —K PR, B
B, ERERUER T, AHEYHRE AN BEEE
AEEFAREIFN
4 KEEMAME
4.1 BUME KEEVFIREBA N—FEH. @0
B, EAUAT AR G 38 VBT, R AR AR B B IR AE K P i)
B, S NP B ARMIKEEYERERHE
BAR ER TOKBEHER ER A B SIEEE . ARELH
LRMMAFEIKEEAYE RN, 5, KEEYBRES
BEBRE) LR, TR R AR, KA B KL
WL RUKREBEL . RK, ARIE SRR KA
Y EHE KRR, B EE AN ELEEEA
FARRAIRESE , & CHGE , A0 WK 3, RAR Rl 9 4E
BER BB SR, b ARE— 0y 0 R T8, X R 2.
RREBEA TR
4.2 E&MME KEHEUAORENERE, EFFRRKE
BEEWARER RSN BN RE, HEES
WEMESRE, ER LKA EERMABR, S BEY A
BATRNE SR, (R KSR G YR A %7
E L RABRREIE R o KA AR T IS 2K 2 B 7
e Tk A TIEIBE R, A TR MBS 54T

5 &iE
AR, KA A EAM R BUK BE L R 5

MKAERBENEZA RIS, 02 E KR TR

HFEERTGE, fKkEEYRA AL B EELER S

TKEEYERBEROEN, FEZWEEFE, U3

P, R AESCR, KA A STIE, IEA

BB S5KAE DA S BEHES . K08 BKE

WY R MECE Y P S E B2EE SUkEMZAEY,

A EHEAKREHT RS TE— a5 R, B8R

558 EEIE S, 2R SKETEZ B AR L,

TR B RS R R . B AR SCk A R At

TR, AXXHEE U Bt ek ezZ L6808 L

Ry ASEFREGEHTERANE SN, REERHE

KRS T HERE AR RZE 258

% 30K

[1] BRE. KBk aaEsE T AR Al T). PERZ 3H%,2010
(4) .89 -90.

(2] 2. B S AR K A ROECE [T ). FAIHEARSRAR ST, 2011,26(2)
214 -216.

(3] B3, HB. KEEYERE TR/ AR R B 1]. b5 RE
Z,2010(10) :117 - 120.

[4] 1BEER, 25 (B4 T, 5. B A RARA T BAE S50 AH ).
chEgLE RIS, 2011 ,30(2) 44 -47.

[5] LS kaEwaE T WA TER SN H
[J]. Bk Rl SiE B (BUREK) ,2011(4) :60 - 71.

[6] {aNgs. KA HrER A K EHAIT PR A [T]. SRR, 2011
(3) :242,248.

(7] B0, L. KA T TR E A R A F ], &l
TSR ,2011(4) .78 -81.

(8] #RILSL, A8 KA KESBEFTHARERI]. FERFEE
#7,2011,27(3) :413 —416.

(9] ZRE %, B, &7, & AL A EEMAE S THER
(). 2oVl ,2010,38(27) ;15218 - 15220,15223.

ARG IE H 4 5

T G VN WU SO WP AL SR UPD S S S S
Lae i i [ Bt et S S it Sete St B S A s et S

(L% 12595 ®)

100 °

a .(nz -3
o HS o
30
= °
& 60 o
=
40 ° « = °
*
- L 4
20 s
0.2 0.6 1.0 L4 1.8
PEES) I WP

75

b ° ° P o o Q
65 o ° .0,
= o BS
% 55
45
* [ ] - - L J [ J [ 2 [ ] L ]
352 4 6 8 10 12
A

H4 BUEREES (a) FERB(b) MERBREAHHG

&%k

(1] A, . B FARARI M. Jbat b2 Tk AR, 2009.

[2] ZHANG Y,CHEN C C. Thermodynamic Modeling for CQ, Absorption in A-
queous MDEA Solution with Electrolyte NRTL Model[ J]. Industrial & En-
gineering Chemistry Research,2011,50.163 - 175.

[3] skeE. BSEARRHERAIM]. dbat/cE Tk kR4 ,2008.

[4] $181, ESI2 Wz ¥, MDEA-MEA JBA TSR ERI BRI A ).

R TIES T ,2007,23(3) ;279 -283.

(5] Z=pR80, BRE 0. BRES BT MEA BEH%E CO, TR FERYBEMART Y
[J]. AR T AR ,2010,41(5) ;585 - 588.

[6] F57, &0 N-BR— Ziskianest H,S 1 CO, p9RIEI[J]. 1k
2 TH,2010,38(6) ;5 -9.

[7] BR%5%, $sah. ASPEN PLUS S-SR RS AR BRI AT ]
B ERER (R, 2009 25(4) :30 - 32.



[HRREE....

AR e Pt A g i AR AL

l(E=n S, I

[EEEA B o R B BH T PR BT O s, U, 236033) 5 BTG G 2B 2 TR T, WitLsm %
,314001)

s el STICTPRU]

LT 4 Journal of Anhui Agricultural Sciences

&, &0 2012, 40 (25)

L JH e kAR W ER 2009

2. ZHANG Y;CHEN C C Thermodynamic Modeling for CO2 Absorption in Aqueous MDEA Solution with Electrolyte NRTL Model 2011

3.5k TR K ILN 2008

4. VB EEIE ;i g MDEA-MEATE 5 B Jie it JBd e (XU RBEAEA T B 3 FIE ST =422 O TR 5 T2 2007 (03)
5. R4 B . BAE S BOGMEATL Hli S CO2 W U R (K Mtk 9 LT3 S0 ] = R J5 3 TR 272541 2010 (05)
6. TR i N-FE - SWERG RN H2S RICO2 WO LI I8 S0 ] - 465 TR 2010 (06)

7. % b S B ASPEN PLUSHR {4 2 TSRS 404 1 ¥ 2 FH DRI 30T - Jy B35 fd 2009 (04)

SUMASOR R Syt 1T VIR I it o R Rl DRI 3] = 2 Uk B 2012.(25)



http://d.g.wanfangdata.com.cn/Periodical_ahnykx201225093.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%a3%ab%e9%ad%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e4%b8%87%e9%b9%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%ae%89%e5%be%bd%e7%9c%81%e9%98%9c%e9%98%b3%e5%b8%82%e7%8e%af%e5%a2%83%e4%bf%9d%e6%8a%a4%e7%9b%91%e6%b5%8b%e7%ab%99%2c%e5%ae%89%e5%be%bd%e9%98%9c%e9%98%b3%2c236033%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%98%89%e5%85%b4%e5%ad%a6%e9%99%a2%e5%8c%96%e5%ad%a6%e5%b7%a5%e7%a8%8b%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b5%99%e6%b1%9f%e5%98%89%e5%85%b4%2c314001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%98%89%e5%85%b4%e5%ad%a6%e9%99%a2%e5%8c%96%e5%ad%a6%e5%b7%a5%e7%a8%8b%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b5%99%e6%b1%9f%e5%98%89%e5%85%b4%2c314001%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-ahnykx.aspx
http://c.g.wanfangdata.com.cn/periodical-ahnykx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%ad%9f%e6%b4%a5%3b%e5%bc%a0%e6%a6%95%e6%9e%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ahnykx201225093%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Y%3bCHEN+C+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ahnykx201225093%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%85%a8%e5%9b%bd%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-ahnykx201225093%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%89%91%3b%e5%a4%8f%e5%89%91%e5%bf%a0%3b%e6%96%bd%e4%ba%91%e6%b5%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hxfygcygy200703017.aspx
http://c.g.wanfangdata.com.cn/periodical-hxfygcygy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ba%86%e9%a2%86%3b%e9%99%88%e6%b5%b7%e9%be%99%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_tylgdxxb201005030.aspx
http://c.g.wanfangdata.com.cn/periodical-tylgdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%99%ba%e5%8a%9b%3b%e9%87%91%e6%b5%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hxgc201006002.aspx
http://c.g.wanfangdata.com.cn/periodical-hxgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%8c%82%e5%85%b5%3b%e5%ad%99%e5%85%8b%e5%8b%a4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dlhjbh200904009.aspx
http://c.g.wanfangdata.com.cn/periodical-dlhjbh.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%a3%ab%e9%ad%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e4%b8%87%e9%b9%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ahnykx201225093.aspx
http://c.g.wanfangdata.com.cn/periodical-ahnykx.aspx

