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Abstract: Basalt mineralization storage technology is an important method in the field of CO, geological storage, and it is one of the most
promising technologies to achieve safe carbon sequestration, which can be used as an important component of large-scale CO, emission
reduction. In this study, natural basalt samples from Yangpu, Haikou and Zhangzhou in Hainan Province were collected, and the effects of
different temperatures and reaction times on the reaction efficiency of basalt mineralization were explored by high-temperature and high-
pressure mineralization reaction experiments, and the rock and solution samples before and after the mineralization reaction were
analyzed by characterization techniques such as XRD, XRF, ICP, SEM-EDS and CT-scan. The experimental results show that the reaction
efficiency of basalt mineralization increases with the increase of temperature and the extension of reaction time, and the reaction process
follows a typical dissolution-precipitation mechanism. Among them, the mineralization effect of the samples in Hainan is more
significant, which is suitable for large-scale mineralization and storage practice. In addition, based on the experimental data of indoor
mineralization, a more reasonable formula for assessing the storage potential is constructed, and the storage potential is evaluated by
taking Hainan as an example, and the results show that the basalt in Hainan has a large carbon sequestration potential, and the potential
evaluation method has high credibility and applicability. This study provides an important theoretical basis for the development of basalt

mineralization storage projects, in order to promote the development of CO, mineralization storage technology.
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Fig. 1 Preparation of basalt experimental samples
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Fig.2 Schematic diagram of the mineralization reaction device
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¢ XA IFLBREE 5 Ape KA P00 i 2E FL 1Y
oW 25, FLBRES15%, B 1, fLBREEE<15%, HL
0.5; free AIRAET YLBMIHFABIERN T, fe=1+
¢y (1-0y,) , ¢=A¢/¢; CHVHIHEIT; ¢ Ik
I BEIESHL .

NS R AR ke Ao [ R R A DX R I A
I8 NP2 X 38 20 TR R AT A Ak B IS Y LR R R
(I TN N = A waE 2 p e AN R ey
07 L R R R AR5 B 5 CO, AL EERCR; Kt
b J2 AR 5 0 R 5 2 R4 00 VR T b o AR 5 7K S A%
e s ZRA LB EE DL A 3 78 3 o R A 3t
X2 SH0, W HZ KIS ol R
R HE AT R, S5 SR S T —
P A BEANX A 5 B b g
33 BEMRHEENTE

R R R CO, BAEE S ) 4y
M S bR 2 AR B FLERESA DL Tk
HABCREENM IR, MR TS5 AR5
Pr 2 BRI R 7 IR AR T 5, BRI AR
TPA S5 AR s KA B, AL AR TR A
NG T SE PR 2 A M2 A5, A BoRS
PES APV . SR A8 IRAL A XK E) Carbfix
W H B IR, K558 035 Gt, 5 Carbfix
T H B 0.33 Gt AT, BUE T3 H AR A RRE
AT AT

PP . T 2 LXK R A T R A
ERRTCY A O M X LA O AT B X B
KA HEAFHIX, HAN 1378.70 km®, HRIEJEHFS
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SEEREER, RIS X X A ALBREE AR 16%, 1%
X4 2 2 BE S 20.33 m, ARYERAERE S FRAF
G, AT E UGN, LRGSR L IX
BRIR L % N 2.888 g/em’, JLE L HLIEM M. Ca
13.42% . Mg 3.73%. Fe 19.8%, WA XTE r,=
0.34, ENLIARBIMTILILARN 65.6%, LiG5E
o b S22 155 0 LA B 28 30 5 A 80 R T 49 55 s 4L 5 Ry
37.8% TN T 1t DX ) LA A PN ol G I ) RS 43
XAE R B, RN 326.75 km®, ZXIKZ LA
FEE AN E, BARE. 8. B3 nEELY
o Bk 80% Ay, AL AL S 2 M
FE 32% ~ 41%, {E0 4 8 Akt 4 )8 & B 7E 5% 42
o MGG ISR, A2 X X R A LB
JEZR 20.49%, % X245 2 R E R 58.25 m,
YRR RIS IR, 456 0K NG, 25
A AT AR M X BRR b 2 Bl 2.864 g/em’, JUE (5
FEIE LA Ca 10.4% . Mg3.5%. Fe19.74% , MG
K AIAF ry=0.31, 2 PN SE50 75 3 19 1 1k 38 78 %
65.8%, LiA SEBRb RGOl LA I 2 55 B ROR 1T 45
SEBRILIE RN 37.9% . A8 FH TP R 2 4
M DCHEATBAEVE T PEAL VR M X R R AV T AT
ik 0.913 Gt, M OIHIX AL 1.043 Gt, PiHiIX B4
K CO, Ml A1 1, W FHRELRE CO,
FERTEIE (£5) .

®5 EEGEHMREEENTED

Table 5 Storage potential calculation in Hainan and
132]

Yangpu areas
28 i PRI
(A= T OB X AN AT PR
i A /km” 1378.70 326.75
PR /m 20.33 58.25
IR E/ (g - cm™) 2.88 2.86
Wy 4T A 0.31 0.34
WAL FE A % 37.8 37.9
FLIREE 1% 16.00 20.49
WA YT B IERE ¥ 1.045 1.036
Mo/ Gt 1.043 0913
M/Gt 0.059 0.047
M/ (kg m”) 213 245

4 % i

1) B AR 2 oA DR T LR A LB AT
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A S0 1) AR U A B, AR 23 6 FRAE 25 SR A Tk A=
W) B SO BRI it A TR PR 5 LA R 5 8 15 7
KEES5ENA A TN ZE A A0 YH
S SE AL ES B, AR X X
FESLBRA A E B —E 25 .

2) BENT LI R, XA AL
3R I ek T v AR R B ) ST R . EART
P v TR T A R AL R VRO o B SO S [
RER, LA RS CcOo, Wikt i, H
J 7 3 ] g R AR B A ) A — P TR
FTZT TR, A o A8 i AR e R

3) it = N SRR AE AL TR A b
XAE R PRZ B CO, BHF TR A& 1 Bk,
FEAEIA PEAS 7 vk 2kt sy 17 RkE S Y
HAEE I A3, TR S H BT 5 S50 R AR
SR, X AR b DR T BRE f R BT VA
gh LR VR X e R KB AW Tk
0.913 Gt, ¥ IIHiX A3k 1.043 Gt, PiHIX AR K
(1) CO, M B AFIE 1. 456 SRR T IR IR 1
JRICVCECSE 2, W LIAE I3 X T [ N A L il
CO, JFi fb 17 TR
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