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Abstract: Basalt is the most widely distributed extrusive rock in nature, with large reserves. Basalt ore, which

meets industrial standards and has economic mining value, is widely used in various industrial fields because of its
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unique natural properties and excellent performance. Although China is rich in basalt mineral resources and widely
distributed, there is less research on this deposit in the academic community. It is of great significance to summa-
rize the distribution characteristics of basalt ore resources and the current situation of industrial development and
utilization in China. This paper summarizes the domestic and foreign research, combs the distribution characteris-
tics of basalt deposits in China, and summarizes the basalt ore, deposit types, industrial development and utiliza-
tion status. The research shows that the total basalt volume in China is estimated to be about 2 trillion cubic meters,
and the basalt ore mining volume has reached 91. 5 million tons by the end of 2023, and is still increasing year by
year. Basalt deposits can be divided into tholeiitic, calc alkaline and alkaline basalt deposits according to the
difference of geochemical composition. From the perspective of ore types, there are mainly five types of basalt de-
posits for construction, cast stone, rock wool, veneer and cement mixture, among which basalt ore for construction
and alkali basalt deposits are the most common. In terms of industrial development and utilization, basalt is mainly
used in the field of construction and building materials. In addition, basalt can also be used as a solidification ma-
terial for nuclear waste, carbon fixation material and agricultural fertilizer. With the development of the country,
the mining and consumption of basalt ore in industry are increasing year by year with an average annual growth rate
of 7%, and the compound annual growth rate of market scale is more than 10%. The market prospect is good. In
the process of development and utilization, domestic basalt ore accounts for 98. 5% of the consumption in the field
of construction and building materials, while it only accounts for 1. 5% in other fields. It is expected that in the fu-
ture, basalt ore and its deep-processing products will expand their application in a broader field, which has become
an inevitable trend.

Key words: basalt ore; distribution characteristics; deposit type; development and utilization; geological survey
engineering
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BFHZR AT A0S X RE IO LR A S
A, BIE A Z R A A TR H R EEN & ML merse | HE
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Table 1 National standards of basalt ore for
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ZRAH ARG ERME E NI 100 438k 1 &
IR AT 55, BT A R AN I T (2
W, 1995) o Z B 8 A RO AR i i Y v f N
Aof, LB AR ISR EL A Tt b i A 0 a5, R RE A K
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WAMREZB M, = [ w(Si0,) +w (AL0,) ]/
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PREFTE 1.2~ 1.3 Z ), ZE B RAON REFFE 1.2~2.0
Z IR (BRMERRSE, 2018; FEVKFRSE, 2022) AMHZE
RAT A MHKES I8 ARIE B FA ALO, %2
(B350 1% ~17% . MgO 5% ~ 11% . Si0, 44% ~
52% "FeO 4% ~13% .CaO 7% ~13% Na,0+K,0 2% ~
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1.1.4 MiEHZRA0 A
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Table 2 National standard for radioactivity of basalt
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WHEPE (8<3.3) TR A B HAKS % MacDonald %5
(1964) AFH&H FHF X 43 K 1L A i o0 v A 7 1 3
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28.27 m, J W A DHCIRIE N 3, 57 A B RS
A A SRR AN, IS DR, B A R
i kA SRS T (B RS, 2023)

PERZ IR AR CaO A1 AL O, FESEYIN 7.73%
1 13. 07%, Fe,0, K1 FeO 43 %] - ¥ K 6. 26% F
8.63% ,MgO V344 5.02% ,Si0, V-1 47. 28% , 4=
Bl ( Na,O+K,0) F-¥ 550 3. 71% , P B S 38 5L
8=3.22<3. 3 (W MRS, 2023) . YL (2021) i it
SN AR b X A 22 1 —a K Wow |, B iR L
T TAS E W08 7 A 35 B Y AL AFM & P BE X
RARINA, ST E, 75K LA AR
TR PR ALAR A R 2 4R T X R A 1R
B, FER AL, W5 K, Ja8 THi gt 2 s o IR AL,
MO Rl T 5B A LA 27 4 2400 L
T AP 22 5 R Ak 2 1t A = 2 S B T R IRA B 4
iR TiL T

(2) DU TR AW Z AT IR

W B LR AT RN T U4 B LS55 [ R M
TR, FRWE D =R S AR R 2022 B 7 S0
7N, B P 2R A BN B PR 3 730 0 m® L fif
R, Hrh RS X FE AL R (332) +
(333) 1510.2 5 m’ iR E| P AL PRALAE , a8 ™
A1 H ARSI N IR Gkt /D BER G A1 L R, B R4
A RH A SR A S DI S A A

TR LR AT HRE L -SHIEE L LR A
(Pyem) TNHEMISE—IRGUE M (Pyem™ ") [H], UZ AR
AR 820~ 1 660 m, FEHY 104 ~603 m, V-3 R
70.25~167.33 m,

BB 2 A CaO A ALO, SEH & RN
8.26%FN 13. 45%,"FeO ¥4 13. 93% , MO T
H 4.00% ,Si0, F¥1 K 50. 67% , 2% ( Na,0+K,0)
SN 4.08% , YRR 2 FR 5L 6=2. 17<3.3,
FEREPE S (B EE, 2020) , #HESE (2018) X AE
1 ER U X JE 1L s AT R TR 4
Brig R, B X L 2260 T AFM 20 51 B 1Y) S0 68
PEZ R IXORT TAS B3 BEZ R X3P, B ST
e B P X RAE TR ZRAE R, BEVY
XA 2 2 S X RCA B TR
b, A2F I e B AT 4 X A Ak 2 E T8,

BRIFRAME, JE T IA P RBE 2 A0 IR,

(3) VTLPYREIGIS 2 A1 R

RIS 20 A AT PR T V175 4 0 EL AR 4 0
PRAGEIRAE i 815. 26 JT i, R/ NEF A X s i
PR, X b2 =2 e AR 0 R e
FH, FEBGART A, Hina RO T i K4 )23,
X PG4T 24 00 A T X R Au, Jf th R R A X
RA ZRZW A Z A D8R 2 S %k
ITEE

WX E LR E M L 4 000 m, 4R
U2 i AL Ve, i fh 350 ~ 559, 2R UEIR B
P BRPE A 8 J2, KB 1 400~4 600 m, HL
JRIERE R 1. 60~ 15. 65 m, W IARTE & IR Z 2045
i, B Se i (£5e) 4 2022)

REISIS Z R 5 ) R IR i e LA, L2
PALTAESR -1 15 2 576 MPa, i[5 P 45 Hi X
R A A R B AR A R ERCA A 4E Tl
SR VRS I e Y (B B W = R WD B S
27 AT AHERKTFRE T E, T
5(2022) il G X 80 PR L om0 A R A
R Si0, N 50. 25% , 268 ( Na,0+K,0)
TR 4.46% , AP EIEEL 5=2.74<3.3, L
IR EE . KIEATE A TAS EIAGEse: R 51, 4
ThIEA AFM EIRHLBE X KR8, )8 THiss L.
UE 08 20 A IR [ N LAY A R 5 L s UA TR
Z—

(4) Frmib I L a0 IR

BB L I I K IR AL TR i 4
FoR AR KB 5 95 T VD IR, AR B v 5 X A T
LN B AR BT IRSS ot 2023 45 XA S L
Tt R 3 425, 18 Ji M, B Ik B R R AT PR AL
LR N RGN A k) e A, T
FRRATMWRAFT T BB R 25 R JT IR 2%
WA HE T (WSS, 2005) , 1 PR32 1 JZ ¥4
ERUZR, A A RERN KB LX S 7 W
DIRHCA 4 By YaEhE,

VI —at B 7E X IR T R Bl A P 3R 85, DX 8k
LG B 32 B % A e L S I R R i, v o
T XA R Z I R E SR, B T ELR
KABEES ., B IREET N S5 IR T 5w
H B (Php), PS5 LW (Pkp).
P kpe® FEV I DX, R R KR e e
A, X HZ B E T 3 X LRET IR, B ik K
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235~1 960 m, % 20 ~ 110 m, “F¥JJEF 4. 94 ~
47.42 m, P HRHEZ N UBR (B, 2022)

WX IR LA Si0, SFaFEN 46. 48%,
20 ( Na,0+K,0) F X & 10 4. 21% , 7EFF 53 SCHk
(L5, 2004; FOAAE, 2017) FHEESR TAS &l
fE AT 2B P e KR MR LA
(2002) BF5E S AT 2P b DX 20T A A i 4 T A I il
PERIFRLBE X A R, Bl A 58 3 B A B
ZRA R TR TE RS, 3 BEARK KOs A R
PEFE A ATHE 2R A Al LA 1) OP-Ne'-Q” =t
P i R KR4 LA M R A, PR R HL A 26 W
Bt % B I R R KA A XA &
WAFIBEZ R A (Wang et al. , 2023) . LY)PENE ,
DX N = H A P S50 e 5 B v, il A [ P 5
FHACRHERS TR B 5 308 R 800 2 A A A RHE R,
TERFARSA RAF IR AL, T % R H i
s R I L RA 0T IR I 2 R BE
LA IR,

1.2.2  F5EEME LR A IR )

FERRE 2 RA T R B Tl JF RALRE B LAES
Bl 2 B A O R 4 A R
AT B R BT 2 R A 2 R Y o A
WA Si0, it — N 47% ~52% , ALO, SR,
BB 20 R TR BT B IR K o 2 2% 1)
TGSy L PR i B i AR R AL o
Yoy s/ DR ALRA M, 2 R B HORATEE, H
WG AERL 22k, B0 2 i i R A DGR 52 3
ik S o3 i m AR B B /0 T H AP A R B L A 0
IR, A e AR R R, 5 5 PRt (L5 5 ) 3
A IRST ST I N EE R AL, W PRV YR i X
R X R A 5L LA B IR (% S,
2008) , T 2MAGA T STk b i = % b S A5 B
A PR A DGR, AR ST AR X I 28 0T IR T 2
RZ 15387
1.2.3  BPERRAT IR K]

BRPE XA IR EZ ™ i X R A A, 5
A1 Si0, FriE— N 45% ~ 49% , & B, 258 ( Na, 0+
K,0) P35 5 >4% , B 24840 6>3. 3, mltE XK
PRI E AR R KR AR R E,
Bl 2 B B R B B RS BT P R DL R
KA TR AP AE Tl b A Sy g5 KU i v
B AR TR Z R A AR 2k A TR |
ALY SR DL B R A O E B AR 22

ek N RER A S X U AR A A
IR, ARG REB L LA IR | MR PR B R 18 X
RAT IR S XA IR LT R e X
RATIRE,

(1) TR+ ZRAET IR

EW L ZRAET RN T T8 B, WA S
FESR A Ml 4% 8 T 3= & 00 A o, Al B 9 DR R o
8 000 Ji i, iE B KA PRAVEL , Z b X rh AR AR LK
32 B IRV o ¥ 52 ), T8 il — R SRR R
AL 2R ) e JES N340 B, 7 1o Jre R4 5 55 T T8 G
R R AR ) 1) P8 B DI AR 3 e — 22 90 1 G 1k 4
AR A S KOG B, R Ak i X R
TE AL AR 1) BT — SC B A 1 2 b 1 ST b AR )
rh AR AR L - B2 K Ll BT B T A, X R
IR 553 A0 5245 T KB S0 30 i il A R
e e Wi 2 il s - 2R L KOs & Ay, 0 X AR
TR Z -1 R SCELA TR g B O dE A B AR
R, BE B K 1 200 m, %5 600 m, fx K IR
200 m. WA EBRE T BTG AR A A
A (KRS 2010)

BHZ A A CaO 1 ALO, & i F 1K
6.63%F1 13.28%,"FeO F-FI°h 7. 46% ,MgO V-1
8.12%,Si0, F¥1H 52. 10% , 458 ( Na,0+K,0) -2
TN 5.78% , TR R I E 5=3. 67>3. 3, B
X Z B TE TAS B 2300 AmE 2R A R
G (SRR, 2003) o FER B A4k RE AN S
FafeE H R P b | & Tl B4 #E 5 0A K
X IREIEEE SR A, A B &S
VEFFRAES , LA (B 2 RA TR

(2) R IL Z AT IR

KL LA IR AL T 8 AR S T
] 8 AR T L oA it 3 812 7 m’, R
RUZCRAHT IR, 07 DX R i AA) 8 A7 T 4 25 — B i b 284
HWACE, f  F  E OL BE H  PE R S, X
AU R ) W 58 55 A6 75 1) S4B 28 25 DX i 2 0 8
HiA

PN ey M BN T T B A N
53 A U IR 5 ) OF 258 IR A T 2
GeAME ILAE AL N Bt )2 DUAS R B S X
A RO 2 s oy E B I 2R AL, HDR AL
M2 R AT RECR 1K 720 m, P98 210 m, 751
ARBEMNE 2 A AR 2 PR R A HHEE {800 m), %E
BOKZE 180 m( FEHEZEEE, 2009)
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U L 2R A Yy B B R A, B O S ' 1 fE
U 7 HE A SR A 7 R A e A A R A b e
DA 55 PR 0 3] 1 R 0 4% T A 7 e
B A EHE% 10 240 ER W R BRI
o KU Z AR HP IR A o RO 2
Si0, &k 46. 82% , 4% ( Na,0+K,0) FH
N 5.20% CFHHEEFE 8 6=7. 08>3. 3, )& T
PEZRE A ORBEMN XA Sio, & T
45.13% , 408 ( Na,0+K,0) FH &4 6. 04% , -1
HRP2IE86=17. 1259, )8 Tl it L A, J&—Fb
TR e B I =g 7N

2 REEHT BRI AR

2.1 HHRSEENEEZREV HERSTH
TP, 2o 454l X 5 SR AT &
B, FEPAT BOAR G PR T A A, O XA BT
RAERATE )z B B2 i — DR 4
RO B 228 T U0 HZRET BRedE N
— T IR T R A Tl AT T
EHS MR RIR T SRS BA B 5 25 e
7, BRIV o 5 [ S5 ] A Jmy B A A F TR R T
LA RET 78 Wi A B Y ok AR R BG40 Xk
EHTRA R TOREE S A4S R SR A S P A
SCHRRE L AR A O o K (1), e
T, LA 3B UL 74 7 4 1L Jok s XK 94 0 35
FLIGT N B OREH M S I 3T 2 VG 340 58 1) 5 iz = 4 X
S B2 30 L R 0 4 DR AT O SR AEJE SR, X
E AN E IR IR & S04 it 1 2 56
VYT HLDC, A0 & KA A2 LA AL e 4
AR B S, 5% [ BT F- J5L ( Potter et al. , 2018,
2019) FIEHE HLIET 5 ( Colon et al. , 2015) 47 KM
B 2R LA AR BTIH ZR AL AR A 4 JE
MAAATFR AL BCA B il (27 #5F, 2020) 5 &
JRRAE By BTN B g 7 P R R AR R L
BoE 1, A, 5 H AR 52200 v i 3 4L
o M2 T HIX (Ismayilov et al. , 2022; Niyazova et
al., 2022) /R W AR 0T S R Ll kB
ZRVE A A ( Buyantuev e al. , 2016) | E[J & {4 =
Ji s DX A5 M AR A AE XA TR, TERRIUN, B A B
FEGTERE S w2 2 R M HFERIR M (Ai-
daraliev et al. , 2022) ERFIPGPY R 57T & F175
BEF LA RE 8 S5, fEEM, XA T XTEH %

JE b 3 BTG 2 S KLy | 3R ZE AR L P
KiliHiIX | Je H |3 ( Obiefuna and Nggada, 2014) |
FAAEAR VUL AS A o A o TR, XA
BT ATAE WIS AR B T g B R 1 M 2 8 R 3
X R 22 R BB P 2 e s BT
FULAEH, 0 B S Al 3, 2Rk L s A R
50~500 Ji 4 m* Z (8] 5 i FARK —#B50 Z E K
T 2 AF G Tk N R A AN B &2 50 R ANME, A
RE YL A TP R . ARG B P 5 XA 1Y
St XE LA T A5 R A B A 25 B X A
A ELAR B, (BT LU B A AR T A
WL
2.2 HEGEEHNEEZREVHEELSH
HARGEURER 2022 AR AT 2 E 7 E A 40
TR S R e X RS 947 635.36 1 m’ B
WA A e AR (B R A, 2015) AW (244K,
2009) IIARZEHIIX . S ZEA 0 41 662.59 Ji m’,
AR TVE DU = A R R R R, K
RAMIHZRET A 57.05 07 t, 0 KE /315 76 1Y
Mo BMHZRAET A 177.56 J7 «, 0 KEF 1
ORI T RIS Bl R A /NEE AR X RCE IR
BAZRET A 168.39 J7 t, B R A 20 A 6 DY
N BT X (3,8 2) , AT LR E H AT e H
ZRET KRR @R X s R, HAb 2 A
Sy AR R LR R Dy £ 07 TR 3RS S0 E B R
B GAE Ar 22 SR A 1) 22 A R A B
SRR, IR 248 1 R B0 BL 2R R AL
(HRRE, 2020) , MIXIRNE A, RALHLIX , X
PR E B A TEAM L A B AR, TR AR
Hi DX, B PR 32 43 A T LU AR b DX I b 7 P S N
TLWTHBIX , AR X R E A0 T ARA B M5
5 I, AR X B A 7R SR P X
R M X, PG b Ml X 32 43 A5 7 B 5 B 5 95 b
X, HBess FLAb ;74 g b X 3550 A LA 121 41Xy
TG R L X, B B A
(FJREE, 2023)

3 a4 SR TR

3.1 TAkFEIR

PRI 60 R 46 Ja 4 7 W R A A A e, X A
WA B Tl 2 50 R LB A T, A
22022 4F, BN LA TR 8 540 )i t, 1Mot
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#*3 HEZXRETHER(FRITABEREHEK)
Table 3 Statistics of basalt ore reserves in China
X 75?)@‘?&%%1%% HBARZRA HRALRE X RS M R A
ZRAT ATt T/ WA/ WO/ m Wh/97 m

x| 57.05 168.39 177. 56 4 1662. 59 635.36
e 403.90

i 4.56 1 028.00

W 173.00 3172.91 110. 74
Ly IRIR 30.71

Hw 331. 60

Wi 1290.19

LR 5121.17

By 0.55 52.86
bW 1379.35 6.97
IIES 12. 80 464.79
[ 80. 09

iNE] 222.39

I 2 184.65

Iy 6 460. 94

fiaaea) 2 306. 17

Ui 57.05 137. 68 6071.61

P 5736.01

Hk 2163.76

et 3 696. 50

* Jom HiE KGR LRAT &
@ it AT T — - = A LY
HE_ pp ¥ BERERL e’ 3 (mn
17 - 7 2
K. i E R / ; o
I Llf,“']jm o | @ sz - L 8
£ -
1: 22000000 ® il KR el /

WTEE Y GS(2019)1831%5

K2 B XA A

Fig. 2 Distribution of major basalt deposits in China
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Fig. 3 Basalt mining, consumption and growth rate in China from 2015 to 2022
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Fig. 4 Scale and growth of China’s basalt market from 2015 to 2022
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(1) EEX ALY

ESZ A LT 4E 1 923044 8 continuous basalt
fiber, fAiFX CBF, 2024 46 H 3 H #5525kl
PEAT I — I 2 RCA R AR R« A SRR T B 4L
TEH BRI T2 e TT , X 2 30 Y 7 T 3k T A
SRR, X IR Y H BRSEAHLE CBEF X A
BT YER R S 2 NI, CBF 2L XA 4
S E B FR 2 R (IR 1 450°C DAL Bk R 22
T2 R4 W S A 4 2 4 A 22 B EAR N LUK 3]

MLy, LR Qe Rk, — BB 3 32F A B 16 I 4% 25
F,—FRo b F M4 S5 Ah (BB IR FR S, 2022), 5
— 2T 2 A LY A G v T v I P R R AR A
RE , B Y P T AR B0, v Y SRR R e A B hr R
JE B i A2 A T, e B S R B, RAF R
Y AN AR RE BRI IRME DL S 5 RAR 1Rk IR
ERARA RO (e RS 55 2022) | [AIE A 2 —Fhig
OIAACREF AR, CR 2 0 H T By 4 [E
B A5 S R VR L IR DB 2 A5 T e U
(Meng et al. , 2021) , % FRE 5 A H 8 % & A DU K 2F
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Fig. 5 Chin’s CBF output, import and export volume from 2013 to 2020
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R LR IR A R B ER 2 Rl s
HA—E KL F NI 4, B —Fh 2T LB
SR AR FEIAR T A = i R s
TR Z DR ZREAET AN R, 28 B B 0
il 18 3 S5 2R FH B O ML s B0 LT 4 (] s M A
—E G AE AR AR | 5 e AL T A E]
BCHE 2k VB OREIR BRCIR AR TR R I 388 114 25 A
i CEVKERSE, 2022) , Rk X i R E O A
PRI T R E S b AR AR AR . TR A AR
AT 20 4D 50 4R, A B i, DA I ke
ANEEAR R, B AT Tl F 3 5 SR e K s Ak A
WERAREAR , BAR Tl e WL IE 6,

(3) ZREHA

WX RAT AL (1 400°C U L) #4538 45
AP fe S AR R T Tk R AT
LR A A Je— P RERRER 45 A AT R, TE TR E it L
A AR R A T B S T B S
REDL S, TR 32 Tk ) e 50 85 4 b 5 B ( NI, 2010)
50 BT ARGy B A k| TS S RS e A R L B o
o BUAEERE, R B T AR T
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g B — ORI AR PR AR (HRAR 2R TR B

A7) B G RHAE  (R B O ORI 22 Fh
BHEF=) AT BB — T2 il R A e E T
FRARRRE 2 2 RO RT 21, 04 Tolk % R F e A 6k
AL REEA, IR T ZR A 7,

(4) ZRA KILBKIEIR AR

TEAE =K URISE , R dest K e 1 e TR K e An
A BN TSCRIRE PR, B K U TR 5 1R,
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PR Z R AKIGIR G . HAE L, 2 O B0
JEEEF A G Si0, F1 AL O, HA —&mykik
T, VB KR IR & 4 SR BE 48 Rk 25 5 K e K
b7 CaSO, 1 Ca( OH), A= B /K ATk R 45 58 Jie A
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L PE S YU IR AL AT B T8 B R I A
Bl 7K, DT 2 s 7K e i i AR 5 J3E (2528 | 2017) , 48
AR Tk B, XA B AN &, %
5% ~14% JF i /BN R A (2 1H 45, 2020) , B
Tolk FoKIRIR G B R X RAET AENRS
WERL, B 7oK Ue i 5T i, RIS AR, 5 2 T AR I
>, HARKM 2T,

(5) ZRA I E A ik
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Fig. 6 Process flow chart of basalt rock wool (modified from Huo Yonglin et al. , 2022)

AC i it

AR X K
B AL

PRl AL E

Y4 ISR A L —
S LR 45 5]

W
becdil]|
) A HEIL
¥ K
JBnT gk 7y

Derra

v

KRl

K7 ZAHA LR (JEMIB, 2010)

v

Kl

Fig. 7 Process flow chart of basalt cast stone ( modified from Sun Shuai, 2010)

Fill ) KR e, AT ARG B9 TE B 5 I 45 45 44 114 e

U A B S P B IR (IR AR SR, 2022) , LA
1, — B RO AR w R E B EAT S IR S BRI 1A AR T A O R W B Tl A B A B



722 F=

fi 9

2
¥R &

i 44 3%

HALRE R, BE— UM LR R Y Hh i B A 493, %)
AP A BORAN R AL 5 Mo 2 A B RN T REAL A%
PRI EAL BEA 20 TH20 5 [ B RS L ila 3
M R BN T AL PR b S e b AR AR R R (E

R KR

SR iz B AR A 4 Bk AT AR Ak T A5 B 5T
B, FREEE IR (2022) HIE T — Rt vk
W) I S B ) T A AR 1 o 4% vk R FL LA
FARBEZ LI 8.,

y L GUREHIREIE 2 || 1 B SRA R i
& R B T A fRag kIR
SEH A i it PRRRE 2. T ZXHHEAERIIE N 2. LA AL
L M M
h 4
-ty ke e s 3 . o £k £ 2l i B
LB > ikl AR > L M e
h h |
4] 45 o
UL e il i A |

Bl 8 KRR 4 B A A T IR R (PRI AR SR, 2022)
Fig. 8 Process flow chart of basalt glass-ceramic solidified body (modified from Huo Yonglin et al. , 2022)
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