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Abstract : The surface growth micromorphology of some sulfide minerals in hydrothermal deposits has been
observed by meansof STM and SEM at nano- scale resolution. For comparison, the surface structures of a set
of artificial pyrite and galena crystals have a0 been studied. It was discovered that on the surface of some
natural pyrite pisolitic hillock micromorphology was developed , which shows a natural 3-dimensiona nuclear
tion. In addition, on the crystal surface of both natural and artificial minerals, funnel-shaped crystals and
pustular- shaped (cellular) growth hillocks were observed. The level and smooth growth stepson the artificial
pyrite surface imply a static crystalization environment , without disturbance and nearly in equilibrium. At
the same time, a great number of pustular-shaped structures and stretched pustular- shaped growth hillocks
developed on the crysta surface of hydrothermal sulfide mineral s indicate the high super- saturation of the ore-
formation system. The present study reveals that mineral crystallization during the hydrothermal ore-formar
tion characteristically evolved in three stages: (1) 3-dimensiona nucleation, (2) step growth , and (3) equilib-
rium polyhedron; correspondingly the surface micromorphology evolved from pisolitic hillock , to pustular and
finally to the growth steps with smooth surface. Therefore, the mineral surface microstructures formed in
complex geological environments bear rich information on the thermodynamic and dynamic conditions of the
ore-formation.

Key words: scanning tunneling microscopy; micromorphology; 3-dimensonal nucleation; step growth with
pustular-shaped structure; hydrothermal deposit
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Table1 The occurrence conditions of samples'

[21,22]

21,22]

/ /MPa
Py-Autr Gn AuFe-Pb 350 210 100 20
210 Py-AU- Gn AuFe Pb 300 180 80 30
Wol-Mt-Cp W-S+Bi- Cu 430 260 500 40
Y Gn ZnrPbrBa 280 160 30 10
) (FEG SEM)
; CSTM-9000
) ; , 1474 nmx1 474 nm 615
, nmx61L 5 nm, 5x10° 1 1x
; 10°
[} 1 2
T 1 , 3
2 - 1
[20,21]
22 82 , STM FEG
SEM
3 16 500
, {100}
( ) : {210}
, STM ,
L2 :
X
) H ,{ 100}
, , 0 01 ,
02 mm, 5 )
, X 31
23
«( ) , 1, 7 845 nm, 3 20
CSTM-9000 nm
2
Table 2 Experimenta datafor artificia sulfide minerds
/ / MPa pH /d
4 Fe0s+ S Au( ) 400 50 2 65 11 ()
9 Fe2Os + S 400 40 2 7 5
14 PbO+S Ag 400 40 2 7 ()]
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BE1 FEEREKIH Bh2 KA | ST
Photo 1  Level step growth Photo 2 Imgul‘u step growth Photo 3  Pisolitic (spherule)
mirromxwphulnp‘ Py{100 micromorphology, Gn {100 i crystal, Py{100

8 (12 )4 R IEED (100} i STM g FRATEIS"IR, Jy 8147 (100) il STM 1R, XO6HE A T TEWIHOR BT (100) i
f‘g. fa#i. I, =1.08 nA, V,=60 mV, 4§ fa#i, 1,=0. 63 nA, V,=0.03 mV, 1l ST™M E 1%, 463, [, =1.08 nA, V} 50
0 ;123 nm>X 123 nm, X560 000 T : 239 nm X239 nm, X280 000 mV, 4 : 738 nm><738 nm, X 90 000

SRl BES R BE6 4kEHDAREIH
Photo 4 lnnntl shaped u\\ml Gn{100 J’]\(»I() 5 /[’ funml \lm])ul xr\~4l al Photo 6 Edge rise of growth steps, Py{100
i 24 P e e [
SER (9 S)A RE R B {100 ) 1 44 2 (10 ) & B, Bt i 9B 210 4 H $EBH" {100 ) 1 41 41 ey B85 1BOH
; R i ;
LB TR, X350 s TR, X1 500

P lmm [ ll\l\lldr shaped(cellular) Photo 8 Stretched pustular-shaped

100 growth hillock, Py{100

YRl Jr 8w {100 ) fif B i STM fij % fE w1 BIRAD WD {100} i STM E{R, {858, 1.=0. 44 nA, V,
1. 53 nA, Vi,=0. 064 mV, 4§35 : 387 nm> 387 nm, X180 000 85 mV, £ #l : 123 nm>X< 123 nm, X 560 000

structure growth morphology, Spec
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