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Abstract: This paper is the result of mineral exploration engineering.

[Objective] Dolomite not only serves as an excellent oil and gas reservoir but also represents a critical non—metallic mineral
resource. Dolomite ore is a vital raw material for producing metallic magnesium. China is the world's largest holder of magnesium
resource reserves and the top producer of magnesium globally. Consequently, magnesium resources are considered a key strategic
mineral. Investigating the characteristics, genesis, distribution, and development value of dolomite deposits is essential for
safeguarding national mineral resource security. [Methods] By compiling relevant domestic and international literature, this study
systematically summarizes the characteristics, genetic mechanisms, distribution patterns, and utilization value of dolomite deposits.
[Results] Dolomite is primarily composed of the mineral dolomite, which crystallizes in the trigonal system and often exhibits
rhombohedral crystal forms. Based on genetic classification, dolomite can be categorized into primary dolomite, diagenetic dolomite,
and epigenetic dolomite. It is widely accepted that dolomite forms predominantly through metasomatic processes, retaining varying
degrees of the original limestone structure, which may be disrupted during multiple phases of dolomitization or cementation.
[Conclusions] In China, dolomite deposits are distributed across nearly all geological eras, though the majority are located at
significant depths, with only a fraction exposed at the surface, meeting mining requirements. Dolomite is most extensively developed
in the Proterozoic and Paleozoic strata, while occurrences in the Mesozoic and Cenozoic are restricted to localized regions. Dolomite
has diverse industrial applications, including use as a metallurgical flux (MgO=15%), refractory material (MgO=18%), raw
material for magnesium extraction (MgO=19%), cement production (MgO>18%), construction materials, pharmaceutical
production of Epsom salts, agricultural fertilizers (MgO>20%), and animal feed additives. As a multifunctional non—metallic
resource, China boasts abundant dolomite reserves, with metallurgical—grade dolomite resources totaling 1.875 billion tons. As the
world's largest magnesium reserve holder (accounting for over 20% of global reserves) and top producer, China produced 893600
tons of primary raw magnesium in 2022, with exports exceeding 500000 tons. Magnesium resources thus hold strategic importance,

and the rapid growth of the magnesium industry is expected to drive increased demand for dolomite mineral resources.

Key words: dolomite deposits; mineral characteristics; genetic types; distribution features; utilization value; mineral exploration
engineering

Highlights: (1) While dolomite has predominantly been studied as an oil and gas reservoir, research focusing on its role as a non-
metallic mineral resource remains relatively limited. This paper systematically investigates the characteristics, genetic classifications,
distribution patterns, and development potential of dolomite as a non—metallic mineral resource. (2) The study provides a forward-
looking perspective on the development prospects of dolomite deposits. As a critical raw material for magnesium smelting, dolomite
ore holds growing strategic importance in China—the world’s largest magnesium producer. Consequently, the demand for dolomite
resources continues to rise annually, driven by the expanding magnesium industry.
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Fig.1 Three structural models of Mg-dominated carbonate
minerals
Fig. 1 Illustrates the structural differences among high—magnesium
calcite, calcium—rich disordered dolomite, and ordered stoichiometric
dolomite. a— High magnesium calcite, naturally occurring calcite, Mg
randomly substitutes for Ca (0—32%) (molar ratio) in natural calcite
lattices.; b—Calcareous dolomite. The lattice contains approximately 55%—
60% Ca (molar ratio). Ca and Mg are not fully segregated into distinct
layers. During diagenesis, such disordered calcium—rich dolomite
undergoes recrystallization to form more stable, near—stoichiometric
ordered dolomite; c¢c— Ordered stoichiometric dolomites. The Ca/Mg
ratio is approximately 50 : 50, and Mg and Ca cation layers are nearly
perfectly arranged in an alternating pattern (Peter et al., 2010)
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Table 1 Dolomite classification according to structure types (Bissell and Chilingar, 1967; Huang Sijing et al., 2010;
Liu Lihong et al., 2023)
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Fig.2 Rough distribution of the relative contents of different
types of non—terrigenous clastic rocks in sedimentary rocks
over time in early geological history, showing the
preponderance of Proterozoic dolomite relative to limestone in
volume (Eriksson et al., 2013)
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Fig.3 Evolution of dolomite abundance over time in
Phanerozoic Marine carbonate rocks(Mckenzie and
Vasconcelos, 2009)

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(3)


http://geochina.cgs.gov.cn

5 52 4 55 3 ) RIMHELAE: 11 A AR | PRI ZE Y oA B TT &R B 937

®2 WEABNERAZETHSHEMRBEX

Table 2 Typical outcrop dolomite distribution formations and regions in China
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ARG PR MR B, R RER kL B H:
BiiK o JUHR R FHBRAG R BE 1 2 5 il 2 1wy
B AR B K e L et A, HEEKRD
BT b R T A R | PR S T ) 1T
UAMBEMIBERNE . H A SIBReE T ESN RS TR kL,
HAFE S BEEVEL LK B a k. B
fie (7 BB AR 55, 2009) o B T AL PR 3K IR
WOREE L FRACR I ZE B B AR . @1
M. B AR A ) DA S N KRB A, 228 Hm
fite ELAG AR M AR () 00k | B AR R, ELREB K
Bij bk . HUARMELS L ANTFRL L i A B (X1 2 B R4
58, 1993) o H = A T 3RS b AT DL/ g B 2 A
BH1E AR o = A A2z A= ik | el (gl 35 1 ]
SR | BRSO B B RTRE R, 1993) 0 B
BH A AR R~ BT LA A
WK, HoR M Tk 38 bR W3 4. A=A v Tl
YEAR R FAS (OREARE, T ESA A, A
IR BB, — MO e, HOR I AL A
B 4 o T e AR A A ol B SR R B T (AR 2
2020),

AT M ARE CO™ 7 B A F 22860, A s
#)(DT/T 0348—2020), /K& . BEIE | B & FHEI 4
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52 AZEEL T . BISEPHEE+STZ

I 2 1T P 3 B e R B, il 4 T Sl ik
B, e Rl maigEnr . Fs A kT FERR I
SEFEF, LA s Ak DR o | 305 25 R R ek
X B B AN 0, 1993) . fEEE 2546 T nl HF
Az PR IR, LE 225 Rk & i B L R A £ 5k
4%k, 4 Mg(OH),. MgO, MgCO,. MgSO,-7H,0.
PR AT AR T AR, BRI VRl AR ¥
R SEAT B R, ETE 2B AR AR Y T
UEJLARE BT 2SR 1 11 25 2 B A0 Ry B FLA I Ak 3 7=

A AN Bz MR o R A R R —
o T T R R 5 v, A RUEAT B I 1 e
() “HERPTER T o
5.3 HaaHAETE PRI A, £ERERER
B BT OB GERESF
Hz=a i A BT B HUGR B, A S I e B
TR AR, PR 70 AT S5 A 2 P AT s ) 2
P, [ REAS 2 IR PR i 51, 2 e P I 1)
BRCEE , DA A e o et AR Bk A T, 70 T ML 2 7
PRI RIS LA S 5K (K 6) o RHZ
AR AR R R FE R P I 20%~30%. Hr
WA = LUSEE, BRI SE2% 5

* 3 A=EY WL A, Bk R

Table 3 Application industry, utility and performance of dolomite ore

LR ) ik TERE
TR bR DO AN TR BN UM B, Bk BimiE. K
e B3, BRI DL TR . WA B
- g T T JOURRMESRG AN WA IHERGREIGE, EIEDAPE. bUkiE
B, BB, A DL KA i, AT
) DB L BLEATH A 2 R B
PR WIfFBR B P T IR PR SR
R FE —
P AR AR
BT REHGH AT SR AR ERI L R
s 1P 7 v
el A T I35 ECE R RH BT BT o R ki
N Yt R (R 5 F R, 5 A B
VN TN T TIToN VR RSO BURR I, BB T A e

Ve, Rt

MOl B eI 1 R R T () A

PRI PR R S MR i AR R T R A
ZRER I A L B (W

FERW T Wk . BREThEnE RN E s AR TR KR E L IR
R Hzam BRI H T RN
AR IEUEYOHK BLR ALK P IER . B kR ERSE

x4 ZHERATBLUBEET K (KERABZE ) TAER

Table 4 Industrial specifications of dolomite ore (used in glass) in Wanfo Mountain, Kunming, Yunnan Province

B2 L MgO>18.5% Fe,0,<0.2%
BT L MgO>18.5% Fe,0,<<0.2%
FEREARKM  BAFRIZE2 m, BUNRABRIEE] m, RERE<0.25 11, U355, MANRAIEE20 m

x5 KR HH BEMRGERFANBZE—RITAER

Table 5 General industrial specifications of dolomite used in cement, glass, ceramics and in the extraction of magnesium

VA& MY 22 R A 1%

i ha MgO Ca0 Sio, Fe,O, AlLO, Mn,O, K,0+Na,O
- BUE Y A =19 <4.0 <0.32
weR

AR Tk Az =20 <3.0 <0.30
K e >18 <0.5 <0.5 <4.00
M % >19 >19 <0.3
N — 2 >20 >30 <0.1 <1.0
BH e
/A >19 >26 <02 <1.0
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FN I i, it b T sh, B S 8 K 4 5 (Xl
B G, 1993) . o A i) LU T #2004 Je B
(TE£sHK, 2020), 68 LAY PR A0 T E [0 1L
F a7, R TSR ILE 7. R oA
JE A RN AT SR SRR, ] 0 B T A e T
FEAL, RETIRA R E (A, 2015) . T
il B A 4, B2 AR ALK 5, SO AL T 2%
i B8 P RE . FRR = A R TR, B,
FEA 1 NTFINAE 170 kg H =5 (g BRI
fEEE, 2009)

P AT b Am o (= T A S ZE BT
=4 ) (DT/T 0348—2020), 13 4 it K A4 FHr 4 FH A1
FEFUH E 25 B A A KB 7= b o A —
TALFEAR WL 8. H = AW 28 R IFRFA LA
%9
54 A=BEERK RN BESEE

F 2 A FE A b - = S a8 2 i B 6 ol (4
HE . B0 . Bt s R AR AR . AT
HHRT B8 FH R 2% S MER I s B i R 1, — M B B8 7
REAIE TE (B 3 22 T LA R B A i, [ sf
R AR AE W) B AL RN B A T kL, Al AR A ) 3
15%~20% ()57 AL FIBAFE RS, 2009) o X [ 2= A Hl4%
B A2 i A AR v A I U i A Ak B AT L A R
B AR HBREREE . ZHRE A, HAT) A R RS
MEEN Y. Ao EGEn LI ER S0 RS )1
BB BERRER, 1993), 45 | BESAJE SR N T b

M EFRTTER, & . BEhRINE RN E oA
(B2 0.1~1.5 mm [F0RL), X FIE st sh iy A=
RE WP A 5. TIEHA S AT 2
MgO &K T 20%, CaO & KT 30%.
5.5 BZATEMRGUBAIEZ

H 25k il R B I T R 3R 64,
B 1k % HE SR AR AR B K o I8 ] DA 3o A ek i
AR VLB Tl K sk L 86 | RERRER S5 Ol B i
FIkEHE, 1993)
6 Hz=al aufia Mg st

HEEHEA A 5, Ha A vem s A X,
KEEFHA S0 5 R 31359.53 77 m’,
A REAT A% N 20940.67 m®, EE4AA T
TR0, B = a0 IR RN
64625.9 J7 t, FE 404 TP L Wi E AL . KR
FRBAET A E RN 127693.0207 t, 8404 T
Jeit, Wt LA, (b TH A= &7 7= 9
H 5606.19 J7 t, FE A0 FILARFIP . G4 H A
AW TR RS RN 18.75 14 t, FEAM T8
AL AEVE (B P2 G808 Tk Bk T 4w & 45, 2010;
Kl 4) o T FEBEBTIUNIL ™l 32 24 P A DTS 4 fin
M, HAET A FEN LGBk . BepE A R
FeE A E S —, INPaE RS .

B 21 {20 d5 T B R A R —, AU
TR, 5G Huhi RS, ] T LR 5

* 6 BREHUEFNRABZEY KX AN IAER

Table 6 Industrial index of dolomite deposits used in fluxes in Mufu Mountain, Nanjing

W22 53 %

AESe PR - BANAIFREE/m B/ AR )R /m
MgO AR Si0,
R >20 <4 <2 <0.1
— >19 <7 <3 _ 2 2
T >17 <10 <6 —

®7 TERLEEUEHERABZET KX AN ISR

Table 7 Industrial index of dolomite deposits used in metallurgical magnesium in Qinglong Montain, Tongxin, Ningxia

Province
H LA 2215 1%
MgO CaO/MgO Sio, ALO,+Fe,0,  K,0+Na,0
A BUR A . 19.0 1. 06 13 1.00 0.13
HLBCT 35 AL 20.0 1.03 1.3 0.50 0.10
FERBA KA BATCRIEE=12m, BAFRAHREE=1m, FRL<2:1
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x® 8 AEMAMBPF BIBTABZEULERS

Table 8 Chemical composition of dolomite used in metallurgical furnace lining and flux for
metallurgical refractory materials

EE 57 1%
X .
WA iz MgO  ALO;Fe,0,"Mn,0,+5i0, K,0-Na,0 S P
. _ pZ L DA =18 <3.0[HH, o(Si0,)<1.5]
kR EzE e
BARTARAM =20 <3.0[FHH, oSi0,)<1.5]
. pURLELITA =15 <I0.0[HH, o(Si0,)<4.0]
BRROzE . .
BTSN =16 <10.0[HH, o(Si0,)<4.0] <030 <015  <0.03

R9 BEV BRFRKAREH

Table 9 Technical conditions for open pit mining of dolomite ore

/NSRS NE A S BRE E /m Uk I BONEBSE /M
VIR e “mak RBR EBEL BREL AR RER R BRI
pGE 8 2 1 50~60 45 =60 =40 05:1 300
INBR 4 2 1 50~60 45 =40 =20 05:1 300
w: OFERWANTERIEA . EL S AR . Qb AL #E R IR AR 2 TR fig 2 il 5 AL
B%,
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Dolomite ores
for construction
s sy
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for glass
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Dolomite ore

for chemical purpose
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for metallurgical
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e
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Fig.4 Dolomite ore distribution map in China
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AL JE R —, T E B i A R 95% 1Y
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2016 4E JFAET 2 ik 40.15 7 t, 3] 2020 45 C 34 3]
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BT R 2B AR A R A K T AC
LR WL, 3C TSRS AT, JU IR S EE
PRIR AN A A B 7 SR AR & 2R
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Fig.5 Statistical chart of equilibrium between supply and
demand of Chinese original magnesium during 2014-2022
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Fig.6 Statistical chart of raw magnesium consumption in China
during 20162022
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Fig.7 Price trend of raw magnesium in China
from 2014 to 2022
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