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Research on carbon dioxide capture and storage technology: a case study of Shaanxi

Coal Group Yulin Chemical Co., Ltd.

XIAO Jiang, SONG Shilie, LIU Lanlan, BAI Zhixue
(Shaanxi Coal Group Yulin Chemical Co., Ltd., Yulin 719000, China)

Abstract: The implementation of emission reduction and carbon reduction measures and the implementation of the “double carbon” goal
are important transformation opportunity for coal chemical enterprises to move towards high-end,diversified and low-carbon development.
Shaanxi Coal Industry Group Yulin Chemical planned a 4 million ton/year carbon dioxide capture, transportation and storage (CCS)
demonstration project and carried out a 400 000 ton/year pilot test project to help the country reach carbon peak and carbon neutrality.
Based on the experience of Shenhua 100 000 ton CCS demonstration project and CO, produced in the 1.8 million ton/year ethylene glycol
project, two supercritical CO, storage processes, high purity (98.94%) and low purity (77.78%), are designed in this paper; Based on the
understanding of Triassic and Permian salt water layers in the eastern Ordos Basin, three sets of geological salt water layers (Liujiagou
Formation, Shigianfeng Formation and Shihezi Formation) with good physical properties and great CO, storage potential were found.After
in-depth evaluation and analysis of CO, storage layer cover and storage capacity, it is believed that the best storage environment for CO, in
salt water layer over 1 000 meters. By designing four injection and storage Wells and combining with the numerical simulation method, the

storage operation mechanism of 400 000 ton/year CO, is studied and analyzed, and it is theoretically feasible; It is designed to use PNX
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logging, downhole optical fiber sensing and surface InNSAR monitoring methods to build an integrated monitoring and management plat-

form for CO, from wellbore to reservoir and then to reservoir diffusion; From the perspective of CCS’s current economic and technologic-

al costs, industrial policy development, opportunities and challenges,the development of CCS in coal mining chemical industry has great

potential.

Key words: carbon reduction; CCS; salt water layer; carbon peaking and carbon neutrality goals

0 3

UL AF SR USSR 0 IR T G R Bk T Al 7E B
VRS A S R LR R KR A R e 1, F
B[R BTF R | AR H 2R A S o 2 ) v Ak T
JEARL ™ i AR AR AR “BREEGAR” 1 Tl & Jad i v xof
KAIREE = A A R FR B (12 M5 e, an R 48 4
FH CO, KAIGY . XA RIE HR I 451t

BARAHT, 7F 2022 47 5 H AR KA CO, WL Rk
421107 [E ki BE R CO, Hi 3 B4 BkoE 2SR
ANWiFH R, B | & RS AR AR ICEE 2N
SERPEE KA M H R RN AR
S EEREVR SN 10 Tolk & R E, 4k CO, HHE
A BT, 2019 AF R KT B e rk i 0, T A
s fiviz Je R RS & e (B 18, o ] R A T AR BB
RBAENT, 2020 4F 2] 30 A0 B k4 “30-607
Xk A5, B 2030 4ES23 “Bieikli” , 2060 4FSE3H “fi
HAn” HARY

HLAE 2010 45 ff AR I v £k T4 W W AE B
IR Z W LTS 10 T3 t/a CO, FUARAE | 15y St
17 (Carbon dioxide capture and storage, CCS) 71x i1 1l
H, ML eI A 748 (Il 2 i 532 ml A1k
N, U HAZ I H R AR | PRl R RS
T2 B RE A N EEH CO,, FRRITHEF 1
A B EAT 0% 32 W3R R )2, LK SR )
HSLHL CO, ¥ 1L, i85 DL KA To i 8 5 (R FH AR
L AR E IR CCS T H A h 18 S s i
FEAT ) AR X CO, R A7 P B 5, andst
17 CO, 1EEBUZ Pl i & RO 5575 co, it
Tt B S R G R EC; R ETE Co, Bt
TR U XU Bl 7 PPAR AR RS A K #E AR 55 46 CO,
b J5 A AR X AR DG W AR A b R A g U
RS20 CO, MR 7 S W CO, 3AF HR {E—
PRI S

FEMR R [ KR H AR B Al S pi AR 10 J7 ta
CCS 7RI H T4 50, B AL AT MR fh 24 A R 52
TR T (LT TRIFR “BRAE AR AMIARIL 2" ) 7 Ak
Ay RS TORA BERIE TR i KB4 T
oA, REEIER) 400 T3 t/a CCS /R{E I H, FHLAFT &

i

N & — K CO, UK Z B AF /R A, T n oA o i 5t
PO A RETTEY . HROLAL | s AT I
B R EAF AR RIEL CO, BUK)ZE
B BOR AR, ) IRl DA B4R T AR
fesf AR AL X CO, B G, TR A B g
HEMC B R, 0 B L 1 Al HAE CO,, 3R A Bk 1
FEPL B AT AT, AT E— 20 B AL T AR - ok
() %2 &, 2 A LR e SRR 1) “SR 24k, RUAEAL |
AL BB R EOR T, i i A S T
40 J3 t/a S5 R Be H AL T ATl A el RS 16 i
BRI P S S

1 —ESHERHESEH

1.1 S UBBEHEREAR

M CO, 4R . BHAF AR IHE T F 2 AR T B
Z—, WL CO, it N FEA bR . B
BRI be e e, AR T2 X0 hAd | Py
Fb 2 W e, e rh A M WOk Sl S AR ) 1 O B AR
FHIEAT CO, Y MR ; Py PR ST 2 A ARGk v T 3
1k CO, TR W () At o5 720 A >Fe W AT Bl i Wi, 35
T CO, S A MU ], H A R, W L T2
A Y BRI PR | AR TR (PSA); T2t
Wik 3= 2R A A R e Co, FA TR L =S, 7
T CO, 4y AR A AR B, FE A= SR =, 5 I

SHAT AW . R A MU A

CO, MEFRRCAEZ 7 HW B, Anteih < mFF
RALGETEA CO, ik B8 5 5l R ISR K B CO,
() B 5 AEHTTRER K )2 | K2 AT SE8E CO, Ak
AEE; PR PEGOK ST 3] Co, “Brigiin” B3
GWEAE. Y HIFFEIARINT S, CO, M E A7 fe bk
JZANAT, HA T =R L F R o8 B2 B A v Tl <
3 V3 A R T BT R P A R P 55 2 ) BOK R AR
S CO, WA, i BRIV E I T2 F B
CO, WHii%k, H 2 2 HE17THAE, IFF )2 FLE
A SR )Z R 5 AF B TS0 CO, 1Y RN
PR >,
1.2 | BRASRIE R FE

B4R A A Mk 2 FE R 1Y 40 J7 t/a CCS STk
K35 H oh CO, K PEHh 180 J7 ta £ —FE T REHHESR

317



2024 445 5 1] # 2 M FH K 5552 3%

A% A TR W AN R A AR, — B i A 2 BN 77.78%), 30 J1 t/a, Hip. &4l CO, AP HKH
CO, 45l e 430 e 4l CO,(IRFRA 80 98.94% ) , CO, fRMT IS /<& Ay B, MR4EIR & Co, K A
10 J7 t/a; 15— B b2 B R4l B <. CO,(ARFL) AL SRS B, CO, FrtEE & 1.

F£1 CO,REFHME
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Table 2 CO, capture technologies and its advantages and disadvantages
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EC Hiti A i) FEACOKIR
wekUE SIBILLIT, TSR R G, T ORI IEE | AR A L FRLEIECO, i
ikt HICEARACOMEN, TARIHE UK IR | 2 LAt AL 0O, TR
S S i IR PR A COFE AR UK T BUHUK B0 5 R4 £ CO, Tl
WRE D AIRBORL, EKEDHRACOIEARS, Mk BRI BN AR (R4 CO, TR
N TR BRI B AT T, R CO, 1 UEAFZAE R R R RITEARE ST, 20 Beit 2 B2

ABESS, RSO =& RN WA PN E R
WL Ty BRI 5, B0 = BARRAS 2 A= AR

4000

3500 F
= 3000
<2500}
.R
#2000 F
<
#1500
S 1000 -

500 | I
0 12 14 1.6 1.8

T /R 8
(a) BRI B T2 TR FIUE 28

3000 -

S 2500

TIEZ SRR RE01.2. 1.4, 1.6, 1.8 M3 4 4
< 1500}
feal
&' 1000 -
@]
"L
1.2 1.4 1.6

PSR Y L N 3 BT
. . 1.8
IR 1 R A

3500
(b) HRERIKIZ T AN RIS R 4

B3 FEKEZRHT CO, NG A 2

Fig.3 Analysis of carbon dioxide injection capacity under different current pressure coefficients

3 AL ZE R BN, M 1.2 FRPE 1M 2
SEAEZ 0 B ABE I AInbR T2 5 A RE 14170
P e IR 1212 vd AYTEA TR, MR E 1.4,
1.6 LI 1.8 57 RAFAF R K278 A RE 13l il 1 7
ANEER,

320

2.2.6 ENREAH LR

AP CO, Frak, PRICUTECA 4 11056 3
(B AT 55 H s, %3 2020 vd 197E A fE 13k
PRFESE IR E 1212 vd W AR5 75 22, JERLH 4

FARE Y CO, BHF A (58 2 B2 R



HoOTLAE: EARRRAAR KA EORR RS

ABRRIRESE AR AL =2 23 7 D

2024 455 5 A

B0 T i st e, A B AN FEI R EA
fie 7, Hoh k1 30 528 vd. Hidk 2 38 401 vd,

fane 3 30 690 t/d. Hikx 4 38 401x10* vd, HAK DL
x4 KK 4,

Fz4 40 7 t/aCCS £ &K CO, FANFRiEIT
Table 4 Design of CO, injection scheme for 400 000 ton per year CCS pilot trial
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Fig.4 400 000 tons per year CCS pilot test storage operating
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