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Abstract: Mineral carbon sequestration by volcanic rocks, providing a permanent sequestration solution for reducing atmospheric
CO,, is one of an economic and safe way of carbon capture and storage (CCS). Volcanic rocks are widely distributed in China,
but research on the carbon sequestration potential of volcanic rocks is still very limited. In this paper, we selected the volcanic
rocks of Leizhou Peninsula, Guangdong Province as the study area, and used MapGis software to establish a vector geographic

information database of the thickness distribution of volcanic rocks in Leizhou Peninsula, and interpolated to obtain a three-
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dimensional gridded data body. The results show that the total area of volcanic rocks in Leizhou Peninsula is approximately 3940
km?, with a total volume of 257 km?, and calculated results of the theoretical CO, mineralization storage capacity ranges from 1.9
to 45.9 billion tons. Among them, the volcanic rocks in the Leinan area have the largest potential, with the theoretical storage
capacity ranging from 1.3 to 32.6 billion tons, followed by volcanic rocks in the area east of Suixi County in Leibei and west of
Zhanjiang City, with the capacity from 0.2 to 5.6 billion tons. Although the theoretical storage capacity of volcanic rocks in the
Donghai Island area is relatively small (0.15 to 3.5 billion tons), they have a good source-to-sink matching condition due to their
proximity to the surrounding industrial emission sources, and so they also have good CCS prospects. The results of this study

not only provide an important basis for the screening site of CO, mineralization volcanic rocks, but also offer support for future

development of regional CCS projects or industries.
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Tk — B0 aAE 3 AL (1) WRistr, B
B AN A Z (A2 ) B LB 52
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B CO, 541y S B RS A2 1 B B R 67 1 UKL
( Oelkers and Cole, 2008 ) . £ H Fif FTAEfH 19 5547
T, CO, B kB fricoh 24 T (IS,
2013) .

CO, B fb 35 77 fie B H Seifritz T 1990 4F 4 1
( Seifritz, 1990 ) o " fLEHAF IR BT B A 41 4 o2
Bt EE R JOlE CERE ), AR ZRE .
Wis . MaESE, Hrb, Uik, 0
WEFFE IR (RS, 2013) o XA ABR
THRARL, meytst, E5aREN MR
PHES F (40 Fe, Mg, Ca*), Al LIS CO, M
KPR I SRR E BB IR ERT I TCE . T A
(CaCoO,). ZEHEH (MgCO,) FIZEET" (FeCO,),
A Py R AR TSN, DI AT AR IE RS04
e ed CO, ( Snzebjdrnsdéttir et al., 2014 ) . CO, w

EAET AW, (1) FHbEE . IR IRE
FIIORS 1z 3 HE O AL BT 7E L 5 CO, #E47 J
NE[EAE s (2) BRHEAE . 7R S A RERRER 0 2 gk
F1E AL (Oelkers et al., 2008 ) . HiBRZF 1A KA
R, AN B EOR B i A B AR
71 ( Matter et al., 2009 ), WIEFE eI 2 5% A 1Y)
SRE N 2x10° km?, Al THEAFRE )i IS 1 Gi CO,
(McGrail et al., 2006 ) ; JLRK 5 E 0 LB A7 )
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oA E R R, 28w R r) L s &
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ik ( CarbFix2 ) ( Pogge von Strandmann et al., 2019 ) .

HE XA ATz, W R AR LAY
CO, M B fFi )1, Tl E G (%
EUESE, 2013 5 HRERAE, 2021). HFTC W) b
e TR JE I X ARG LA R
i s B BUCOE . Wb rE - AR K
L2 T B L 7 A CO, B (LB
3K ( CarbFix, 2021) o {HEART [ i R TR
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Fig. 1 The geological sketch showing volcanic rock distributions in Leizhou Peninsula, Guangdong Province
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2 K-Ar Fll Ar-Ar AR08 6, %I
2R I R AR TR 28.4 Ma~<0.1 Ma#5A % 42 ( Ho
et al., 2000 ) , {HRH/AE 15 Ma LGB, J&8F
RIS 14 5K 22 S5 A IX Sk 1o, (RIS %5 1989,
A A KL 3 Bl 32 2 & A E BT i (Ho et al.,
2000) . ZEAHF WAFLR . AR (KAL)
FoI ) MrE . ZRE A AR R LA SR B Z R
FRMERERIBE L R A A, XA D L
A (Flower et al., 1992) . XA ICER
FIE 7 R M ER AL 27 BB OIB H51E, AN 2= i i
2 C (CIR MORB) FIE & 1 (EM2) IRE
BIF=H) (EEVTARSE, 2009), FF45 T A T H:
ZRAEB KRR LB (Ho et al., 2000) . &
R FERE AT YRAHAT, R BT
WEAFMRE A, B A KL . AHOA
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AR ILEB A 2 A AT h B X s
LA 2 i s A 2 it (59%~15% ), i
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HEAT 307%, THEEL AR 425%, FKIIREHIKN
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R X EA B U Rk &K EZ — (FL
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Cl. SO, NO,7 ) S&¥iM, F¥EELEN
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RN HIEE KT 600 m BI85 )21 R KK IR
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3 KA A7 e
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AR M2 5 KOS W) AE, AT TR
HMCE RS, EERTYEET KA, A, %
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et al., 2006; Sanna et al., 2014; Snabjornsdottir et al.,
2020 ) o W R RIR N -
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Fig. 2 Schematic diagram showing volcanic rock mineralization storage
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Fig. 3 The cumulative thickness contours and subareas of volcanic rocks in Leizhou Peninsula
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Table 1 Calculated results of theoretical CO, storage capacity of basalt rocks in Leizhou Peninsula
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