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Study on carbon capture technology and development trend of exhaust gas from
ocean-going ships
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Abstract The urgency of reducing carbon dioxide as the main greenhouse gas is becoming increasingly prominent,
and a series of international shipping carbon reduction measures have entered the stage of compulsory enforcement.
Carbon capture technology is the most direct and effective technology for reducing carbon dioxide emissions.
However, the research and application of carbon capture technology for ship exhaust is still in its infancy, and there
is an urgent need for a large amount of in-depth targeted research. Therefore, the carbon capture technology and its
development trend for the exhaust gas of ocean-going ships were discussed. Firstly, the background and current
status of carbon capture technology for ship exhaust were introduced, and the current industrial source exhaust
treatment schemes and mainstream carbon capture technologies were analyzed and studied. Then, the carbon
emission requirements of the International Maritime Organization for the shipping industry were quantified, and the
feasibility and applicability of various carbon reduction technologies in the field of shipping were compared. A
detailed study was conducted on the challenges and influencing factors encountered by ocean-going vessels using
carbon capture technology, including technical requirements, technical costs, equipment reliability, energy
consumption, secondary pollution, etc. Finally, based on the combination of historical data and future trend
prediction, prospects were made for the future development of carbon capture technology for ocean-going ship
exhaust, and improvement methods were proposed to help reduce the carbon footprint of ship emissions.

Key words ship exhaust; carbon dioxide (CO,); shipping emission reduction; ocean-going ship; carbon capture

SRR LR MR, A% (CO,) ks BAZE(EANNE), JHE 2020 4Ff5E H T rf
SRR 72%, HOR 20 M & SR S ROV 1) KB W HEAL ] HEZR M iz R T 28R %)
55%"1, 2015 4, AL H SEAE N ATIE 200 462 0T 90% WA 5y iz e, £ B FH S B 87% BY i HH 4

I #5 B #8:2023-04-18

BE & H: &R AERAHRBIZ H (201902194007)

BRI JE 585 (1981—), 2o, B2, EBEMISE 5 I A AN B AHE AR fIH R, quziyiyi@163.com
*BIEVEE LA (1997—), B, WL, FBRIS T W AIRER G 3 T HOR, jidyx178@163.com


https://doi.org/
https://doi.org/
https://doi.org/
mailto:quziyiyi@163.com
mailto:jfdyx178@163.com

.18-

=]

PREE TR

HoR2AAR

%14 %

AT Bk i 85% Y HEPARHM O, Bl A 2 5l
AR, E PR 5 AWR A, AR e B,
12 A R SRR B KRS . PRI
= 21 41 ( International Maritime Organization, IMO)
2020 4E U WoR D, fitiz b A BB HERL 2 o 4
BREHE RS B 3%, IMO Tl B & [ PR 52 5 138
K, QAR IBCA &4, izl 7e 21 et rht = A=
) CO, HEBCE 3G 2 1642 va( Bl 1D®, T il
fitiz CO, s B HEL, IMO T 2018 4F 4 H i 13 [®
Frfiiiz iR 2= SARHER I G0 (Initial GHG Strategy ),
LR 2050 45K [ B i iz b B 5 A 3z i AR Y
CO, 5 2008 A4 HE 70%; [F14: 10 H, hENFgHt %
At CHR AR CO, HETBCE I | A1 5 1 38 T S5 it 45 1 )P
h T HESIE S RS B RREHE B A%, IMO AN i
JE B RRIBCHE Y s PR R , $ v i DB o,
o, FizfeR TR (CIDE T 202345 1 A 1 HIE
AR, G — RN CHERS i 2 R AT B
B, IRt ks TAEC 2R 322 .

1 ERilERARRIE

2 4 [ PR B8 U % (International Energy Agency,

20 -

CO, HE /(12 t/a)

W

U

1990 2000 2010 2020 2030 2040 2050
A

B 1 EERAEL CO, HERasY

Fig.1 Trends in CO, emissions from

international shipping industry

IEA) 7E 2019 4F PR SF TN, 2040 4F 2t 55 £ 7
H A7 ) BEIEAT S LA . SRR BN =1k A 1%
AR B R ARAE S B A RE VR KRS
FREER AR, 58] 7T 2B 12 60E, 2R LTk
U OSBRI  AR R AR AR T2
P A BRBE TR RR L, 43 BB RTRRARAE | BRbE ik
T4 (48 & SEURBE R | b2t bt AR ) | bR
IRAH AR, Al AR H AR (W FEAR B AN 3R 1 Fis .

F1 BHERARERGE
Table 1 Basic characteristics of carbon capture technology
R A S0 s e I %
A
RO bR 2 S M, RS . A B N

e CAHRAAMERT S T oo g, LS ) S DL A TR, .
Brebsn &, AERLCO,MTH,, K CO, 8 | Witk s, S A M 6 00 LI 5 LA Jod S 85~95M1¢l

H S g i ~ R
wrpen,  TERREHALE B o T A O, A i v U BN ) R, R A R v, ,
WY gco, feitco, ks mng COMPRABREAIMTRI MRATE A o
e TERRRHIR B 5 MR A0 8, X AU 1 e/, i T T ]
MBER b e it COA M HA R AR5 85-950

W SIS E S % & o dR 8 S
IR 5% NEb A E IEl1h=+35'% NS VA Lk I DL /S
EHOR, BERSLE L ATV RETR AR G DU B

2 ARAREERAR

RIS A RRIEHE R T B H 250 8, 2021 4
6 1, EPriE AL R Z XA 5000 &t
KV b 3d FHF R348 20 (BEDD) B9 [ PR AT AR (G
YA AT [R] 58 J5 ) 48 3 25K s 7 2023 4 M Z )5
B H 4RSS A IMO BAMTHFERR IS (DCS ) i
MR AA B CILTF A AR (A~E 9%, X I e 4F B
CII PF A E B VS = 1ECh D RN, 75 il
JE BERICUGH T RITT N A AR AR RE S #(SEEMP) H1
AR AR AR IR HEH AR =2 3 Pk fe, G4 i pe U

FIZR | A8 FAR A A AT P A i BE TR DA S B2 <k
TR, FHorh 2 S AR B AR 0 > AR
WCHE R A RN TR TR AR R & e
LUK F, TEBA IR AR b A BB A iz S 32
S AT, 9 FH AR AR AR R ME— R A AL AR A Bk
Mtz B HE B SE R BEAR o 328 AR AR B 7 Ay — AR
30 AFEZE AT, A LU T A T R R 1 AT Al HE i A
T ot P AR i AN 25 200 . 2022 4F 35 F T 90rt
(ABS) KA OV TR AR A2 N figi A7 223K ), M2 IR %
Je M FRAR AR S G A N AREE (e A Bbr it .
PEAS [E] Bt b Tl A 2 8 PR B 0 R ik M ) PR
P, PRI AR 2 S HLE AR T
2.1 FRABRBERARHRIRK

I JUAR, £ W98 AL TE BRAR T Jo s HH e 45 2



5514 JE B

LN A AR BRI 5 19

RERR, FEMRERNE 2 P, 2021 LG,
25 LA IR T R e SE B R (R i g AR, A e
Fﬁ@%ﬁ%}:ﬁim?ﬁﬁﬂ@ﬁzﬁﬁ%%{%mi%é@i_ﬁ
PERUCRH Y T IS . AR A IS IR IR R

JRp 1 | BRI RL SR b Al B8 DT IR AE A
L, (A B BORZEAE N, A ook A il A 2%
AR LR T A BRI . ML 2% H
BAUDT EMTFE T, T KA R IR AT 5T

®2 ERARENMARHEEATRIUK

Table 2 Current status of research on marine carbon capture technologies by global representative institutions
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Fig.2 Representative research achievements on the application of marine carbon capture technologies in various countries
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Table 3 Relevant parameters of ship carbon capture
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