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Abstract: The utilization of carbon is the key technology to promote the development of circular economy and
carbon emission reduction, and it is also one of the important ways to achieve carbon neutrality. Ningxia is the
first province in China to carry out research on regional carbon utilization industry planning. This study delves
into the research advancements in diverse carbon utilization technologies, formulating evaluation indicators and a
comprehensive carbon utilization technology assessment system. By integrating the current state of carbon
utilization in Ningxia with future industrial plans, the study identifies pivotal technologies crucial for the
deployment of carbon utilization industries in the region. The results indicate that technologies such as carbon
dioxide-enhanced oil recovery, carbon dioxide hydrogenation to methanol, carbon dioxide synthesis of dimethyl
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carbonate, carbon dioxide carbonization curing of concrete, steel slag mineralization, and cultured microalgae

demonstrated outstanding performance in the comprehensive evaluation, suggesting priority development in

Ningxia. Technologies such as carbon dioxide synthesis of isocyanates, calcium carbide slag and phosphorous

paste mineralization, and carbon dioxide utilization as gas fertilizer showed promising results, recommending

further exploration and reserve through pilot demonstrations for frontier technologies in the next steps.

Key words: carbon utilization; industrial planning; CCUS; Ningxia

0o 51 T

NS AT R B A5 FH 1) K ASHE T KR &=
TR, ATERIR A ON H B B0, b B HE
CLA o A BRE AL ES) . A [EF 2020 45 9 H
22 HEES R mBcE B K& — Ak Bk
TE A e A B HE O 4T 2030 AT IA B 0E
1B, %% 714+ HL 2060 4F i S LB H A1 1K K H Frl6l,
LI ROk, BN T EHES AR IEA Tl R
MR ER R, Hd A ERNH S H A7
(CCUS) FARREMN K CO, MRETRAIA . Tolkid#2
BORAF B R, SERURI R B AE, R AR
AAFAR AN SRR AN H bR O AR, 23 EH R
FEL T R,

AR B 22100« BB RS 55 7 T 22 7, CCUS
FAR— W o AR E S A (CCS) BRIt S
FIFH (CCU) W4iFERR 2. BB, ZERRT 1
BEARHITEOL T, T8 CCS Hikm [HHRM%, HAE
T — 5 22 A I U0, — A Ak ) S i
b 2E s A 77 AR CO,, AE IR/ COL HEBUKI AR
SEILREIE I A W RIRRER . A
G AEDAR = B R o A PR A AR IS R
JE SR LR R0 0 FH 28 55 R0 a8 [ Ik HE R AR TI-131, €O,
I P B SO AE T HE T 478 5 0 7% o 7= AR 1 B4k
BRAR,  HE R COL N — R M E I PR,
MUBIEL T . KK, Wl A BB —FR
s TR 7 N A R = R /| G 11 4 (3 /3 TN | A7y
A, 1) 5 P R e R 114151

TR RRF AL S B A BRI H bR R E iR
1, 23 Z% EBUFA AL AR S ED6 18, {54,
B [E T 2] 2030 4, CO, A FH 11 37 FBCKs 3k )
11.3-62.4 J3mi/4F, o5 9 H iR = SR HERUS & N4
1%, KRR HBREARE CO M. 4k F I A1k
Bl COEEREMAT=. JRELIEY . PLAANE A
IV E U, FERREE, 7R oR CO, il F B
T EE TR B LA S A AR PR R LA A8 K 1) 30
TS0, 3 [ E KB A S R, AT BATE SR

[ A & CO2 5 BT FRAERVBLAT COo & itb 5 i, (2
SR CO» MUK T AR T4 . EIRFEHi4E
AT, HATE 2020 FR AN (GEHEKE
W) BURSCAET, SR T =R RIEOR I
LG SRR IR R B L AR AR A B L
JRRE DL e — S A £ R 2,

TR B AR X B BEIRE P R DUy 3, B
REVRAL b oy 3 3, A7 8 WS ) e B HRTBURFAE
CCUS 17 & [ 375 = HsHRE 71 B K2,
WRYE T ARG LR, ROR T B R N
P VAL S AN Y| Aoad B R SRS TR A K 5 TRt
B OWEWEREIR. G, BerERE . BUUET.
BTN, “AABA AR SHAMEL B
TUAR R T 88 g & 55, BT =2 mA
A R B AEUAR J5) A5 JE X 38K o

AR B Inlk iR XS, BT 1 BRI
BRIIRFEBUIR . T I BIRF AR A, I
FESL T RRAI BRIV SR bR iR R o ARYE RN 2>
ras R, TEEATE T 2R R R AR AR
i A 20 (19— SRR P Pl e AR B 24
b, WRGE T E P AL, $R BRI B AR K
JE A R Lo

1 ZEWERF R RARELEEHR

TR AR A A R AT Ry BRI L A A
s BRI A A . A TR A AT — 2800
CO 22 E B EL. COr Fe AL AL 2 i LA L2 CO
WA RS, AR A [ 21 40 3R 7 2 O [
FORCRPOMPEE A RIS O, B 1 R 7 8
WA SR I Bop ot Fedt g . T, s)5eR] A 5 i
COx A2 5 AR 2 3 R A AR K 5 (R (1 B A P
Jras T A AR 32 AL T AT FT AN s B
WIRA 5T, COx W] LLH & i AL 77 i,
Forb R BRI b T HERE T SN B, T o — #8402
BEN R BORERT B YR, COx FRAA
BeCLALR A, R EA AT DU R A FF L. H
SORHE— A R . A TR AR TS

2



T B ARBERE o (AT R, CO2 & UKL 5
BRI B AN AN PR R R T OB AR A el AR

WFE il e = jumE 2 s th4h, COx FFE KK
COFIRIERE

BESHER  Eaix PR TIRE

MOBL. B ab OREEF] . YORHEC T M ORI TR SRR T
AECR, FICHAMETEGI 4.

LRI

SRR
SBUKRARSTFR

HR

A REIEES

HRR

HIEEE

BRI
HIERYE
#Hco

u =R
Esh

HEMS (CO+H2)
HIZEE
Tz
FIZE

HUBER— PR

HISRERER/ R

ISR B AR R/ BRERRY

= HIBEREN

A HITRERER

HIPIERER

oy HToE

FIFA HIERER

BRI RREER

HIBRAKE

HIERER

FIRREREE

SXEH LRI

FEEN AR

BEEET A

FRAINIRKAT

FrFRRL

ZEHIRSIE

FrIBHER
BIERD

KX

i ERIPSHE

Gl REaREE

RASK (kD

RIBHITENR

BT B BOR B fe 302e)
Fig.1 Progress in CO; utilization technology
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Fig.4 The suitability assessment of carbon utilization technologies implemented in Ningxia.
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Table.6 Evaluation of the suitability of the CO, utilization technology and layout analysis
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