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Abstract: To promote the understanding, further research, and exploration and application of nano-minerals and nan-mineral
resources, the narrow and broad conception of mineral nano-particle and nano-mineral as well as the types of nano-minerals and
their morphological types are elaborated in this paper. Then, the nature of the formation and stability of nano-minerals in terms
of crystal structure and crystal chemistry are discussed. It is found that formation of nano-minerals and mineral nano-particles
are controlled by intrinsic factors and extrinsic factors. In addition. this paper presents the research field of nano-mineralogy
and its importance in the research of critical zone. Finally, it proposes the conception and properties of nano-mineral resources
and its potential applications.
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Fig.1 Electron microscope images of main one-dimension nano-minerals

a MR AT b R AR s c RIB A s d AT I s e AT RRTT S LA B AT A

B2 THRGRE s T B R
Fig.2 TEM images of two-dimension nano-minerals
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Fig.3 The variation of system energy in the process of

crystal growth
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Fig.4 The matching mode of Si— O tetrahedron in serpen-

tine group minerals
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Fig.5 Electron microscope images of mineral nano-particles
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i R 2R BRI LA OK AR BT E T Y A oK
W IR (1 6) , 75 6 = S 7Y LW me L 5t M A5 ML A3 A
Tz At A AR ST R R —
VB A A7 B R PP L TS el T A
ORI BT i 2, il R 25 Bk 0 3 o s L s e L R
s 57 AT AN [ ol 286 19 94 2K 0 10 UKL 52 .4k A= (Song
et al., 2013) , FHOMEBE HEF LA T 4 R 72 3.
kA T ™ R Y R 7 SR BT il R 2R K
WA N TR T R BT, EEIR R AR
35 25 B 3 B AT A AT 9K A IO 52 T P Y
¥ &R HELARZ 8 (Sun et al., 2016).

WL R BT H H 2 AR e R
W W He 1, 22 R B R R XUTE SE AR 1, )8
FHAKT Y IR (Wang et al., 2017) HIEEE S T
v FIRALAE Sy 16 4 R0 AE R A AL A R A TR B
SRR AP ARy b K BB L BR 0 I8 ORE 2 22 ) 1z 1 AR
24 X D B R AR FH B ML SRS e R 3R A T
PRV FIIN TR (ER X H 0 K 1 4 4 4 1) s A7 4R Gk
DT g REAGR.

KA B IR Y R U F R 2
T2 K™ ) 8 0 ) 2 K R 2 R, — R 3 A R
YK Y ORL. ) 20 A 2 Ak R AR i
42 4l LA PR M. DAL IR L 20 K 9 9 U 1 O i R A
O RRE B 5 T, A 247 K S 78 3 R A K T A
W) AN K AORE L 2% TR Ak 2% 0 P e DA B LA Dy fig
FESeME B2 T RE PR 9 KT W AR R — DR A

6 b B AR R SR Ak T 2 I R Ca) R g
il H 5 4% ()

Fig.6 Ore bed section photograph (a) and SEM image (b)

of oolitic hematite from Heishi, Hubei Province
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Yang et al., 2017).

BT W) 2 LB TE T R ) B 45 4 | i Ak
VAL SRR ROUE SR BT ST AR OGBS T
%L SRERESYH A E R ENRR ERTY
R o 1 S A M S A 0K RUBEBF 7 T (Banfield and
Barker, 1994, Banfield et al., 2000, 2001; K &
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Fig.7 Electron microscope imgaes of various nano-minerals
in the process of transformation
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