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Abstract; Pyrite is the main gold bearing mineral in endogenetic gold deposits, and its typomorphic
characteristics have important implications for gold mineralization. At present, the typomorphic
characteristics of pyrite are mainly focused on the morphology and physicochemical properties, while
the microstructure characteristics of pyrite, such as unit cell parameters, bond length & bond angle,
are less studied. Moreover, the existing studies mainly focus on the influence of composition on cell

parameters. Few people have analyzed the relationship between fine structure of pyrite characterized
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by bond length &. bond angle and cell parameters. The experimental samples were collected from
Sanshandao Gold Deposit in Laizhou, Shandong Province. The crystal structure data of pyrite were
collected by single crystal X-ray diffraction, and the fine structure data were obtained by analytical
software. The influence of bond length&.bond angle on the lattice parameters of pyrite was analyzed
by spatial geometric relationship and partial derivative. It was found that the lattice parameters of py-
rite were mainly affected by the internal coordination octahedron. The effect of the size of the ligands
is less affected by the gap between the ligands. The size of the octahedron is closely related to the
length of the Fe — S bond in the octahedron, and the size of the space between the coordination bodies
can be characterized by the Fe =S —Fe bond angle or the S—S bond length. The reason for the change
of Fe — S bond length is related to the isomorphism of Co, Ni, Cu replacing Fe and As replacing S.
This provides a theoretical basis for the change of unit cell parameters, and is of great significance for
guiding gold production with the typomorphic characteristics of unit cell parameters.

Keywords: pyrite; crystal structure; cell parameter; bond length & bond angle; typomorphic char-
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Fig. 1 Crystal structure model of pyrite
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Fig. 2 Ligand structure model of pyrite
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Fig. 3 Relationship between Fe — S bond length

and cell parameters of pyrite
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and cell parameters of pyrite
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Fig. 5 Geometric relationship between Fe — Fe
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Fig. 6 Spatial geometric relationship between S-S bond
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b v <G 11 9 TR B B PR OG T Als R JBE 19 1R %5 TT T it

28 Cr,=0.02 X Cy, +4X10 ° 3£ 7% (Simon et al. ,
1999) , Horft Cau il Cac s Au Fl As By B, DLEE /R
HoarFRR. EIZME LT Au LLZE I A AHJE X
FETE s 2 DL BB Au 23 AR A i % B B A
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L EM e T BT Au AR M IFIA R
As TR A P h Au JU R AR AR B9 T #
K £ (Arehart et al. ,1993), I, XS Fom LIS
FRENFELET B IR, AT 22106 S-S HEKAER
FRBURAAE . IEE S A PTG As B X5 S-S
SHEOT- Y A AR AR AR T HLXT B S — S BiF Ky
KiK. As T aerEE k.

X = B TR L AR TR A (2019) JE 5
LA —ICP - MS 43 #fr T % Hb IX ¥ 80 I A7 il X f
LR AR =LEET KPS EERESN
Py3 - b1 - Z & @bV B B g™ As & &
HARE5FH,Co Nt & /N T HAL KA B 8o,
[ B 30 & BRI R 4 5T R A Au 5 Cu Z I HA 1R
B TR A5 PE L TEAH DG 56 R AR, I HL7E I i ao A rh AR
P OGRS 1115 28 30 40 A6 T 3 B ) 4 R AR
5 HEBRAE ST BET X B As Co NI B FARA AT
REAETE T B0 1 dh A b . A 55 (2020 BF5E T
SIS ERT IR S & E R A XD
BT P RIRR 1002, BT R SR, 34
PR AT DR G748 7 B v B BH B8 28 B [el 4 2 AR
HUE, M2 A 2 B AR LL Co, Ni %5 FH &) 8 F2 8,
B N A DI As S ERFE P
B, IS4 5 P RSREN, X E 4 ®H %k
FEZAPE T As ERFEZHERZN. As,Co,
Ni &5 F BH 25 2 5t [F] 5 AR 3 &5 fff Fe — S §# 3
SRR K HE M RS R, B E L S
BT As Ui Kmf, As - S ER 5] A, & # X 5
S—-STHHKARK., Wik, =11 & & %4 00 X
R 55 K6 b B RRAE T RE A ML 2 B0 K, R S — S
R .

3 4Eip

(D)3 3 B 5 I 2 B9 2 1 A SC 20 A s
Fe - S #1552 B i) 2 10 3% 15 A OC 5¢ &% L i X
B S — S HEK M 2 R0E 2 B AR SR SG AR L A R
PEAR TR . ULB Fe — S BRI 52 0 Ml 2 8028 1k
M EE R,

(20 %F =1l G 8 h SRR Y I S M A
o P9 TR I\ T AR 2 ) Y O R 0 A R I B R AT Y
fiv M 25 5 A2 G N S T A\ T AR 4 DR /N T
32 I AL A ] 225 B W 52 /0N o TC A7 /TR 8 R /D 2 2

B F IR Fe — S B Y K BE 5 B A7 44 1] 1) 25 PR
KA Fe—S—Fe i ff . S - SR RIE,

(3) ZS AL 56 2 0T LA 84k A 19 5 i 2
BT L) A Gt Fe - S 4, Fe — S - Fe M k47
Kt A ap = 2Dpes o/ (1—cosbpesr.) + i
TR AT L il S0 o0 5 Fe- SHEK,
Fe—S—Fe 1Y = 2 oh BOEMG  1538 18 5K I 550
TE 52 35 B0 38 75 BBl N Fe — S B K A8 (L 29 Fe -
S-Fe M AL SIS BOE W1 7. 26 £, %7
FRIE T A Bk RS i S 80T o i
(3 SCAE T AT DL i R S48 45 A RS 4
() 53 53 AT » S ST BORR T S AR 25 0 5 e e R A

(O BIBHES 7 I o [/ 2 5 AR Al il Fe - S ##E34
Koy BRSSO AR N, I 5 M2 B0IE AH 6 5 )
it S — S HE A AR £ S e T C A 4R 8] 1) B8 R L E X
sirs 2 50 5 M 5 /0N o HL AR Ak 32 2 g % i B B
BE2MERELERMEFEE., =05 %
FEZIEF As BRFEZ AT X S-S &
RS, Ik, =l 5w A A X SR 2k 2
Fa bR BURE AR T BE R & M2 B0 R, WP B S - S
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