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Applications of SEM-EDAX method in study of Baba-Ali &
Galali iron ore, west of Hamedan
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Abstract
Baba-Ali and Galali iron deposits are located west of Hamadan, within the Sanandaj-Sirjan geo-structural zone.
Mineralogy and crystal-chemistry of the ore bodies using 57 analyses on the magnetite iron ore by SEM-EDAX method
lead to some interesting results. Detecting the concentration of some trace elements such as V, Co, Ni, Cu, Cr, Ti, Au,
PGE (Platinum Group Elements) and some impurities of S and P in the ore bodies indicates that only primary pyrites
have concentrations of Pt. Other generations of pyrite and magnetite are depleted in these trace elements. The late stage
of hydrothermal fluids that leads to mineralization of pyrite in calcite-quartz veins is important for Au mineralization
and therefore pyrite is the best carrier for Au. Detection of abundant phlogopite crystals and trace element concentration
patterns in the Galali iron ore has strengthened the acceptance of volcanogenic magnesium skarn type hypothesis.

Key words: mineralogy, crystal-chemistry, trace elements, Platinum Group Elements, pyrite
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Electron Image 1

Spectrum processing :
Peak possibly omitted : 2.980 keV

Processing option : Carbon by stoichiometry (Normalised)
Number of iterations = 4

Standard .

O Ssi02 1-Jun-1999 12:00 AM

Mg MgO 1-Jun-1999 12:00 AM

Al AI203 1-Jun-1999 12:00 AM

Si SIi02  1-Jun-1999 12:00 AM

Ca Wollastonite 1-Jun-1999 12:00 AM

Fe Fe 1-Jun-1999 12:00 AM

Th TbhbF3 1-Jun-1999 12:00 AM

Elem. . Weight% Atomic% Compd% Formula
O K 55.40 57 .66 7619 02C
Mg K 7.58 519 0.00

Al K 3.89 2.40 0.00

SiK 7.48 4.44 0.00

Ca K 0.20 0.08 a.00

Fe K 4.66 1.39 0.00

Tb L 0.00 D.00 0.00

[ 20.79 28.83

Totals 100.00

Spectrum 4

(8] 1 2 3 4 5 ] 1
Full Scale 1046 cts Cursor: 0.000 keV ke
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Signdl A=SE1  Date:19 Jan 2008,
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Spectrum processing :
Peak possibly omitted : 5.432 keV

Procassing option - Carben by stoichiomeatry (Normalised)
Mumber of iterations = 2

Standard :

Si 502 1-Jun-1899 12:00 AM
S FeZ2 1-Jun-1288 12:00 AM
Fe Fe 1-Jun-7823 12:00 AM
Co Co 1-Jun-1828 12:00 AM
Au  Au 1-Jun-1898 12:00 AM

Elem... Weight% Atomic% Compd% Formula

Si K 0.18 0.25 D0.00
SK §2.40 75.80 0.00
FekK 33.46 22.97 0.00
Co K 0.52 0.57 0.00
Au M 2.08 C.40 0.00
c 0.00 £.00

Totals 100.0D Signal A=SE1  Date :19 Jan 2008, 1,

Photo Mo, = 6142 Time :8:28:62

— EHT =1500KY WD= 19mm

Al Mal

Spectrum 1

. 0 2 ] 5 i [ &
Sample no. 86-Ga-58 Full Scale 2174 cis Cursor: 0.000 keV keV
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Spectrum processing :
Mo peaks omitted

Processing option ; Carbon by stoichiometry (Normalised)
MNumber of iterations = 2

Standard :

P GaP 1-Jun-1999 12:00 AM
S FeS2 1-Jun-1989 12:00 AM
Ti Ti 1-Jur-1899 12:00 AM

VvV V 1-Jun-1999 12:00 AM

Cr Cr 1-Jun-1999 12:00 AM
Mn  Mn 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1989 12:00 AM
Co Co 1-Jun-1929 12:00 AM
Ni Ni 1-Jun-1999 12:00 AM
As InAs 1-Jun-1999 12:00 AM
Re Re 1-Jun-1999 12:00 AM
Os Notdefined 1-Jun-1969 12:00 AM
Pt Pt 1-Jun-1999 12:00 AM
Au Ay 1-Jun-1989 12:00 AM

Elem... Weight% Atomic% Compd% Formula

Signal A = SE1 25 Jan 2008

EHT=1500KW WD= 18mm Photo No. =8980 Time :15:30:46

Sample no: 86- Ha- P1

PK 0.00 0.00 0.00
SK 60.76  75.66 0.00
TiK 0.00 0.00 0.00
VK 0.00 0.00 0.00
CrK 0.00 0.00 0.00
Mn K 0.00 0.00 0.00
Fe K 31.96 22.85 0.00
CoK 0.00 0.00 0.00
Ni K 0.00 0.00 0.00
AsL 0.00 0.00 0.00
Re M 0.00 0.00 0.00
Os M 0.00 0.00 0.00
PtM 7.28 1.49 0.00
Au M 0.00 0.00 0.00
0.00 0.00

100.00

Qs

Pt

As 2
ey @

0
Full Scale 225 cis Cursor: 2.352 keV (797 cis)
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Spectrum processing :
Peak possibly omitted : 3.679 keV

Processing option : Carbon by stoichiometry (Normalised)
Number of iterations = 4

Standard :

O Si02 1-Jun-1999 12:00 AM
Mg MgQO 1-Jun-1999 12:00 AM
Al AI203  1-Jun-1999 12:00 AM
Si Si02 1-Jun-1999 12:00 AM
P GaP 1-Jun-1999 12:00 AM
S FeS2 1-Jun-1999 12:00 AM
Ti Ti 1-<Jun-1999 12:00 AM
VoV 1-Jun-1999 12:00 AM

Cr Cr 1-Jun-1999 12:00 AM
Mn Mn 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1999 12:00 AM
Co Co 1-Jun-1999 12:00 AM
Ni Ni 1-Jun-1999 12:00 AM
Zn  Zn 1-Jun-1999 12:00 AM

Elem... Weight% Atomic% Compd% Formula
OK 46.00 56.19 63.26 0zZC
Ma K 234 188 000 —
AlK 2.01 1.46 0.00

SiK 3402 2.1 43,00

PK 0.00 0.00 0.00

SK 0.00 0.00 0.00

TiK 0.00 0.00 0.00

VK 0.00 0.00 0.00

CrK 0.00 0.00 0.00

Mn K 0.00 0.00 0.00

Fe K 29.37 10.28 0.00

CoK 0.00 0.00 0.00

i W nnn nonn nnn

ZnK 0.00 0.00 0.00

(o] 17.27 28.09

Totals 100.00

Sample no: 86- Ha- M3

o <> ‘3 r T
Signal A = SE1 Date :25 Jan 2008 cl-mf
Photo No. = 6988 Time :15:47:25

EHT =1500kY WD= 18mm

£

Spectrum 13

0 1 2 3 4 5 B
Full Scale 78 cts Cursor: 2.552 keV (9 cts) keV
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Spectrum processing -
No peaks omitted

Processing option : Carbon by stoichiometry (Normalised)
Number of iterations = 2

Standard :

P GaP 1-Jun-1999 12:.00 AM
S FeS2 1-Jun-1999 12:00 AM
T Ti 1-Jun-1999 12:00 AM

VvV vV 1-Jun-1999 12:00 AM

Cr Cr 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1999 12:00 AM
Co Co 1-Jun-1999 12:00 AM
Ni  Ni 1-Jun-1999 12:00 AM
Cu Cu 1-Jun-1999 12:00 AM
As InAs 1-Jun-1999 12:00 AM
Re Re 1-Jun-1999 12:00 AM
0Os Notdefined 1-Jun-1999 12:00 AM
Pt Pt 1-Jun-1995 12:00 AM
Au  Au 1-Jun-1999 12:00 AM

Elem... Weight% Atomic% Compd% Formula

o 2

Signal A = SE1 Date 25 Jan 2008 chmf
Photo Mo. = 8873 Time 115:14:16

EHT =15.00kY WD= 18mm

PK 0.00 0.00 0.00
SK 6176 7589  0.00
TiK 000 000 000
VK 000 000 000
CrK 0.00 0.00 0.00
Fe K 3168 2235 0.00
CoK 092 0.61 0.00
Ni K 0.00 0.00 0.00
CuK 000 000 000
AsL 000 000 000
Re M 0.00 0.00 0.00
Os M 000 000 000
PtM 5.64 1.14 0.00
AuM 000 000 000
c 000  0.00

Totals  100.00

Sample no: 86- Ha- P5 0 2 4 5 8 10 12 14

Full Scale 151 cts Cursor: 4.841 keV (17 cts) keV
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Spectrum processing :
Peak possibly omitted : 3.705 keV

Processing option : Carbon by stoichiometry (Mormalised)
Number of iterations = 4

Standard :

0O Si02 1-Jun-1999 12:00 AM
Si 802 1-Jun-1999 12:00 AM
S FeS2 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1999 12:00 AM

Elem... Weight% Atomic% Compd% Formula
OK 56.38 61.34 T7.54 o2C
SiK 2.19 1.36 0.00

SK 1.34 073 0.00

Fe K 18.93 5.90 0.00

C 21.16 30.67

Totals 100.00

Sample no: 86- Ga- M9

g SE1 Daig 25
EHT=1600Y WD= 17mm PhotaMa. = 7006 Time :16:23:13

Date :25 Jan 2008 cl-mf
Time ;16:26:18

Signal A = SE1

WD= 17 mm Fhoto No. = 7001

Spectrum 25

1 5
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Full Scale 148 cts Cursor: 4.825 keV (5 cis) keV
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Spectrum processing :
No peaks omitted

Processing option : Carbon by stoichiometry (Normalised)
Mumber of terations = 2

Standard :

P GaP 1-Jun-1999 12:00 AM
S FeS2 1-Jun-1999 12:00 AM
T T 1-Jun-1999 12:00 AM
VoV 1-Jun-1999 12:00 AM

Cr Cr 1-Jun-1999 12:00 AM
Mn  Mn  1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1999 12:00 AM
Co Co 1-Jun-19299 12:00 AM
Ni Ni  1-Jun-1999 12:00 AM
Cu  Cu 1-Jun-1999 12:00 AM
Zn  Zn 1-Jun-1999 12:00 AM
As  InAs  1-Jun-1999 12:00 AM
Re Re 1-Jun-1999 12:00 AM
0Os  Notdefined 1-Jun-1999 12:00 AM
Pt Pt 1-Jun-1989 12:00 AM
Al Ay 1-Jun-1999 12:00 AM

Elem... Weight% Atomic% Compd® Formula

PK 000 000 0 00 f :
SK 60.12 7531 0.00 Tim
TiK 0.00 0.00 0.00
VK 0.00 0.00 0.00
Cr K 0.00 0.00 0.00
Mn K 0.00 0.00 0.00
FaK 32 44==-23:09 0:00
CoK 0.00 0.00 0.00
Ni K 0.00 0.00 0.00
Cuk 0.00 0.00 0.00
nK 0.00 0.00 0.00
As L 0.00 0.00 0.00
Re M 0.00 0.00 0.00
Os M 0.00 0.00 0.00
PtM 777 1.60 0.00
Au M 0.00 0.00 0.00
C 0.00 0.00
Totals 100.00
Sample no: 86- Ga- P11 p L) g s A g L4 8 2 484

1
Full Scale 148 cts Cursor: 4825 keV (6 cts) keV
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23y g0 odalie ol 53 (PY) O s

Spectrum processing :
Peak possibly omitted . 3 680 keV

Processing option : Carbon by stoichiometry (Normalised}
Number of iterations = 4

Standard :
O Si02 1-Jun-1999 12:00 AM
Mg MgO 1-Jun-1999 12:00 AM
Si  Si02 1-Jun-1999 12:00 AM
P GaP 1-Jun-1999 12:00 AM
S FeS2 1-Jun-1999 12:00 AM
Ti Ti 1-Jun-1999 12:00 AM
VoW 1-dun-1999 12:00 AM
Cr Cr 1-Jun-1999 12:00 AM
Mn Mn 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1999 12:00 AM
Co Co 1-Jun-1999 12:00 AM
NI NI 1-Jun-1999 12:00 AM
Zn  Zn  1-Jun-18999 12 D0 Al
Pt Pt 1-Jun-1999 12:00 AM o e e
Au  Au  1-Jun-1999 12:00 AM 1 Signal A= SE1
i EHT =15.00kV¥ WD = 17 mm Phato No. = B898

Date :25 Jan 2008 cbmf
Time -16:22:14

Elem... Weight% Atomic% Compd® Formula

Sample no: 86- Ga- M11

OK 38.76 5420 53.31 02C S
Mg K 0.00 0.00 0.00

SiK 0.00 0.00 0.00

PK 0.00 0.00 0.00

SK 0.00 0.00 0.00

TiK 0.00 0.00 0.00

VK 0.00 0.00 0.00

CrK 0.00 0.00 0.00

Mn K 0.00 000 0.00

Fe K 46.69 18.70 0.00

CoK 0.00 0.00 0.00

Ni K 0.00 0.00 0.00

ZnK 0.00 0.00 0.00

PtM 0.00 0.00 0.00

Au M 0.00 0.00 0.00 "

c 14.55  27.10 N ) 3 R i U
Totals 100.00 Full Scale 656 cts Cursor: 0.668 keV (132 cts)
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Specirum processing
No peaks omitted

Processing option : Carbon by stoichiometry (Normalised)
Number of iterations = 2

Standard :

P GaP 1-Jun-1999 12:00 AM
5 FeS52 1-Jun-1999 12:00 AM
Ti T 1-Jun-1999 12:00 AM
VoV 1-Jun-1999 12:00 AM

Cr Cr 1-Jun-1999 12:00 AM
Mn  Mn 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1999 12:00 AM
Co Co 1-Jun-1999 12:00 AM
Mi Ni 1-Jun-1999 12:00 AM
Cu Cu 1-Jun-1999 12:00 AM
Zn  Zn 1-Jun-1999 12:00 AM
As  InAs  1-Jun-1999 12:00 AM
Re Re 1-Jun-1999 12:00 AM
0Os  Notdefined 1-Jun-1999 12:00 AM
Pt Pt 1-Jun- 1999 12:00 AM
Au  Au 1-Jun-1999 12:00 AM

Elem... Weight% Atomic% Compd®% Formula

¢ : Signal A=SE1  Date 25 Jan 2008 chmi
PK 0.00 0.00 0.00 WD = 17 mm Photo Mo, =7012  Time 116:51:28

S K 60.85 75.90 0.00
TiK 0.00 0.00 0.00
VK 0.00 0.00 0.00
CrK 0.00 0.00 0.00
Mn K 0.00 0.00 0.00
Fe K 3144 2252 0.00
CoK 0.00 0.00 0.00
MNi K 0.00 0.00 0.00
CuK 0.00 0.00 0.00
ZnK 0.00 0.00 0.00
AslL 0.00 0.00 0.00
Re M 0.00 0.00 0.00
Os M 0.00 0.00 0.00
PtM 770 1.58 0.00
Au M 0.00 0.00 0.00
C 0.00 0.00

Totals 100.00

Sample no: 86- Ga- P20 o 12 3 5 6
Full Scale 349 cis Cursor. 4 825 keV (3 cis) key
BE Q.:JN:T_)@.GM)JV/V Lg\)bmjfjl.i.}}:_}):ﬂjw\ RGPS WA o T T v u.a}l;- ngstL;hdbﬁ;)l}gd}A} O.:\—\O By

Spectrum processing :
M ks omitted 4
el Sample no: 86- Ha- M7

Processing option : Carbon by stoichiometry (Normalised)
Mumber of iterations = 2

2
Standard :

C Si02 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-19992 12:00 AM

Elem... Weight% Atomic% Compd% Formula

oK 918 2386 1263 o2cC
FeK 87.37 64.51 0.00
G 345 1183 PRITPITERE oy

Totals 100.00

i 1 D28l ]
SHT-1Z00HY WO = 8qm  PnaMa =fERl e 16EAVIR

Full Scale 254 cts Cursor 0.663 keV/ (5 cts) kel

O5eS| 5 ool e 53 51 5 55 50 (S ga0 S35 Ao 44 51 i cctie VL fﬂsé@,gpéuduﬁ;am(,wbjs};m- VU peas

el o J.:i&.?

T'Y' I \A)w_odb—déf)kswﬂuwﬁj



s oL ol Kisls sandllas 53 sy S S OsSs S oy a8 0L Ken 5 5l ety Al 2505

Spectrum processing :

Mo peaks omitted

Precessing opton : Carben by staichi
MNumber of iterations =5

stry (Normaised)

Standard :

QO S22 1-Jun-1209 12:00 AM

Al AIRO3Z  1-Jun-180¢ 12:00 AM

Si Si02 1-Jun-1954 12:00 AM

Ca Wollastonite 1-Jun-188¢ 12:00 AM
Fe Fe 1-Jun-1828 12:00 AM

St St 1-Jun-1990 12:00 AM

Au Au 1-Jun-18€0 12:00 AM

Elem... Waight% Atomic% Compd% Formula

oK 44.97 52.23 61.85 oz2C
Al K .16 6.31 0.00

SiK 14.11 8.34 0.00

Cak 0.33 4.33 0.00

Fe K 4.62 1.54 0.00

SbL 0.93 0.14 0.00

Au M 0.00 0.00 0.00

Cc 16.88 2812

Totals 100.00

Bignd A~ SE1 A <18 dan 2%,
Phom Mo = 8188 Time 10HT16

— EHT= 18006 WD= 17 e

Date 19 Jan 2008,
Tms:w:lsﬂc‘a“' £

Slgral A= SE1
Phote No. = 6168

Full Scale 1982 ots Cursor- .500 keV (1533 cis) keV
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