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Abstract: [Introduction] The green and low-carbon transformation and industrial restructuring under the premise of energy security is a
serious challenge faced by Zhejiang Province to achieve its "carbon peaking and carbon neutrality" goals. Given the high proportion of
coal-fired power generation in Zhejiang, carbon capture, utilization and storage (CCUS) technology, as an important choice to realize the
low-carbon utilization of fossil energy, is vital to the "double carbon" technology system in the energy sector and industrial circle of the
province. [Method] This paper presents a research review of CCUS technology from multiple aspects, including CO, capture,
transportation, utilization and storage, and introduces the development of CCUS demonstration projects in Zhejiang. This study
summarizes the features of the major technologies throughout the full CCUS chain, and briefly analyzes the existing challenges amid the
ongoing technological advancements. Besides, the prospect of CCUS technology in Zhejiang is explored along with corresponding
suggestions. [Result] Zhejiang boasts a solid technical foundation in the field of CCUS, especially in CO, capture, and has numerous full-

chain demonstration projects employing various process routes, including pre-combustion and post-combustion capture (CO, capture),

s HE: 2023-04-26 {EEIHEE: 2024-06-30
ELTiH: EXARREEST EH WA 3 im0 s < Co, it bt & RSG5 (52276137); IS AL R 7 BRI
BT 2SR S LR CO, fil-fif-F B B R B 5E M i 7 (5400-202219176A-1-1-ZN)


https://doi.org/10.16516/j.ceec.2024.5.03
https://www.energychina.press/
https://doi.org/10.16516/j.ceec.2024.5.03

55

Beile, S WL A A S BT ORI F 27

biological, mineral, and chemical utilization (CO, utilization), as well as geological storage (CO, storage). However, technology readiness

level differs largely across the process chain, in addition to other challenges, such as small scale, generally high initial capital and

operating costs, and dispersed spatial distribution, which hinder the development of industrial clusters. [Conclusion] It is important to

promote CCUS integration projects to adapt to local conditions, based on a thorough understanding of Zhejiang's potential and

source/sink conditions related to CCUS in key areas. Additionally, continuous investment in technological research and development is

necessary, along with guarantees in terms of incentive mechanisms, policies, regulations, and business models.
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Fig. 1

Development of high-performance reactor and process optimization for CO, absorption
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Tab. 2 Engineering cases of CO, compression and liquefaction in Zhejiang

PR G

B E AU S Hus

2353 R FRE(97% CO,) 4 R4 52.6 MPa, ZHIUBLK . ik . AR SEVIHRAIS, KRk

99.9%I1 Tl g% (15J3t) I 5 9 (5J7t) COLART= it

233 R IFURNR(95% CO,) 2SR 2.5 MPa, ZTBK . IRER . LR SEw a5, A5 Riis

99.9% ) Tl AN T COL MR ™ s

W LB R(95% CO,) & IESi 22,5 MPa, ZTUBK . R . BUESEWIHEAIS, MRS

99.9% 1 TV 2 COIBARTE i o

JEAL T RA(92% CO,) A FliK . HUBEAT, FE4i 22.2 MPa, FRRG AT . THRERIHR4S, KiH

3e4599.9% 1 Tk 2L CO M= i

B FE(97% CO,) ZRAE 3.0 MPa, Z2HUBK AR . B S 4R 41, K5 RIS

99.9% H L S L COLIBARTE i o

HALTRA(92% CO,) L WBLK . HLUBHE, JE4R 2.2 MPa, FERTBHE . THRAF0IR AR, KR

F45499.9% 1 Tk % CO M= i

2005t BUNGKILBURHAIRAR B

45Ttla HRARREEIMRIRI A IRA R T

k

AVA
HN

il

5htla =ILALTHRBRAH

W

41t WHLRSERRERMRBN A FRA R 2%

6Jita  WHTEEALTARAR el

41t WTRUELRRESMRBO A IR A W 21

i A 2R N A AF 2 B RN A B 2, T Ak AR
10~10 000 t/a. [& AR AT 0 e ol A= 7= 8 R g &
i B AR, TIREMEA UL . AT L R A

FIFHAE DK CO, FE AL A iR 3l A AR
T o W VLI 1 R A 0 25 A5 ) 7 e v
CO I CO, b A9 s I T e, e A AE e
B CRUR W) T AR 2 2o 0 3 TR R S TR I R g BAT
PR, & BRURR BER PRI A T B A e A
(RS /b7 5" o e N L Al (U @ T
FEAE R E DAL AL A B, SCE M EZ (C 1) A

2SR COL(C) Bl A B H 2R (C2 =L,
22 R (C3 ZFEMR) R EAR (C3 A HLIR ), [k 5%
3K 6.78%10  mol/(min-kg), ;= ik B ik 3] g/L /K-,

CO, B AL R FH 2458 L KR . Tl kRN
Ml [ rh s | B SRR 42 R K CO, AT IR A ]
FE AR 2R R LR R EL . CO, Ak A FH 47
ANAFEM T A . B R S A
T4 CO, LRI CO, i fk 3R BE + F
AREE . WIVTR2E TS B co, ikt @bt oy
5, I 90% 1Y Tl [§ R 2 2%, B g2 R 11w



55

Beile, S WL A A S BT ORI F 33

T2 R4 FE T3 R P, 7 R 5 B 4R T 30% LA
FLIERLT 15 MPa 5 30 MPa 2548 77 . RFE
AR R EAE TR T gk Co, FRyiREE I~
I H, 76 72 h WEHE 100 t CO,, 7 4k3%>98%, 1t
T3 >84%, ILTHAN A . My B | P FNFe A i 55 T
b R 1700 ¢, A= PR EE L 1800 t.

CO, Tk THE AL 5 FI FH CO, il 5 HL A7 5 5
PIME R RER AL 22 & S A0 T SRR & P p RHE, 1T
5MA MR, (L T TZREMA. COo, b TRk
FARAT 4 4: CO, FHE CH, il %A A HA . CO, 2
fift 48 CO il A5 AR RHE AR | CO, In &l A i B 4
K. CO, A BRI A . CO, i b
A CO, & A NRERERH2 AR . CO, A T PSR A
YIbt R AR L CO, & S mURR IR /2R & R £ K L CO,
il 5 B PR T /R TR A1 R R 2 . BT CO, i &
CO Tl £ T AARMRARE LA B i & L 2 1 44 e 2 AR AT 7 1
FPIEEAFSE, CO, ¥ CH, il & <. CO, Ina A
JH BEH AR CO, S A% Ak AR b F iR 58I
B Bt, CO, & HiAa HLER BRI /] B4 R A Wk R 52 i
3 Pk /2R R R 1 AR AL T Tl /R JE B BE, CO, il 5 Bk
BRTE/ R EEA R AR B BEA TN o #iIT Rk S ik
S AP e LR CO, i R Ak 2 S5 AR Y
BRI S2 I 5 38 85% 1 C, =y kR bE, Wl RaE
BATHEIT 66 ho WITL Tk K2ERH1 % Co, 1E1IK
A5 P B Al o A B R Ho A2, FE R T —
HEEA B R AR CO, 468,735 file i 2k s Ak
Ao WITTHE T R A ZEA AR SR 3 T2 A A

HEARB N TOEE AR CO, & BN L5, A1k
IRFN 73.9%. WTLRAFAL SR R CO, il
ik TR P 52 B CO, A WSR3 99%, I al
THHES 1k e o1 B R ORI TR ELSC AL
H PRI o
42 CO, #HEHR

CO, BHA-HOAR TS T, W7 VLA N5 Bk 77 1Y B
VIR BN o A, BT AR AT BR
R I T AT R AL TUAR Z L, CO, 3T v 3 S5 6 4415 )
B, BIANAR T 2 M B AU T Al ks 23442 t, RELIE
TR EAF T R CO, IR (Ui QT | i LAy
P 3t 25 ) HE Bt 3 UM, TBOIE DE C BE v, B4 A
AR o WL R 2R WL Tl R = kP4
RARGRE SN S 72 s SN RSSO A N )
T UTREARRIE | o I S PR AR IR B2 25 A B A 1
e [T 358 2 b3 PR RASE CO, M B 7 14 25 A H
bR, WO ZRIGREAR G . BRYT I 230 | SR B 2t e
T A PP I F R R DL B M SR A X TV Tl R
R B TR R L EE L R Co,
VS BE R AT R BE Y SC &, AN T TR ER AR 3%
fifp B A7, S ERIRERIK)Z CO, BAFHR R i it T

5 #iil#& CCUS &mBERATIEHE

CCUS &+ R w I ri4E . hilfnd &
45 Sz, IR HER R H 5 B, s FHEOR 01T

o — 3 73 t/a CO, WAL T KGRI ES 7~ TR
Ps 10 J7 t JLREE T B AL B CO, UEHARRIE T
i / / — USRI I SR AR T H

\ o /
%;.{qy}»rlm,
Z 7 H4TH I
QA

JE il

1Z7:8VA=3
1241

(CPUDINESS

& i
W7J<IIJ/‘
¢ J\/ ‘{‘llnll ‘}'H TIT 4

B G mH; fEdwiH

7 FALRBIE CO, 528 AR 4ttt HE B
B i o TR 2477 ta CO, G BT H
THA KRS 2 T ta CO, S HEEALA R H
FIZl CO, /a flii s~ T
10 /7 t CO, ffi4E . iz 5 8 o T A F A R I B
WIBE 2L 1.5 J7 ta CO, it S0 1L plR s H

FRifEMEN K 36-1 A H CO, /Wi H

B4 #iI#4 CCUS £mERATEIRREE

Fig. 4 CCUS full-chain demonstration projects in Zhejiang Province
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