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k.61 Gray coloured marly bedded orbitoline limestone

k.5sh Grayish to black shale and marl with limestone intracalaticer c a
k.1 Gray to thick bedded to massive orbitolina limestone with
intracalation of dark to brown dolomite
k.41 Gray coloured well bedded orbitoline limestone lenses
k.3 Gray coloured medium to thick bedded limestone
k.3d Brown to dark gray medium to thin bedded orbitolina limestone
k.21 Gray to yellowish gray medium to thin bedded orbitolina limeston

Tegan plateau
of
ran

Cretacecous

k.1 Wine-red based sandstone conglomarate topped by red
to yellow medium to thick bedded sandy dolomite

Barremian

J Gray to blue silty shale and sandstone

——=2n-Pb ore or bearing strata
and highe anamalous lenses
- Streem

Tunnel

~~Srtucture line

—Lenses of dolomite partly cherty
and Zn-Pb-Ba ore bearing
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2-Theta - Scale

BAlomod raees zadeh - File: F1 960929.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Start
Operations: Import

[£]46-1045 (*) - Quartz, syn - SIO2 - Y: 94.09 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.
[©]36-0426 (*) - Dolomite - CaMg(CO3)2 - Y: 31.23 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
[®]07-0032 (D) - Muscovite 2M1, syn - KAI2SIBAIO10(OH)2 - Y: 7.45 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - be
[=105-0592 (1) - Galena, syn - PbS - Y: 6.85 % - d x by: 1. - WL: 1.5406 - Cubi 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 - F
[4]05-0566 (1) - Sphalerite, syn - ZnS - Y: 19.38 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000
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2-Theta - Scale

Ellomed rases zadeh - File: F2 860927 raw - Type: 2ThiTh locked - Start: 4000 °- End: 71.000 * - Step: 0.040 *- Step time: 1.5 - Temp.: 25 °C (Reom) - Time Start
Operations: Impart

[B]46-1045 () - Quartz, syn- Si02- ¥: 9428 % - d xby: 1.- WL: 1.5406 - Hexagonal- 3 481244 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.

[#126-0428 (*) - Dolemite - CaMg{CO32 - Y: 51.02 % - d xby: 1.- WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 50.000 - beta 90.000 -

[#]o7-0022 (D) - Muscovite 2M1, syn - KAZSIBAIC10(OH)2 - ¥: 8.52% - d xby: 1.- W L: 1.5408 - Monoclinic - 3 5.18900 - b £.99500 - o 20.09700 - algha 90.000 - be

[alos-0592 (1) - Galena. syn- PbS - Y: 6.93 % - d xby: 1.- WL: 1.5406 - Cubic- a 5.93620 - b 593620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 30.000 - F

[105-0586 (1} - Sphalerite, syn- ZnS - ¥: 21.18 % - d x by: 1. - WL: 1.5408 - Cubic - a 5.40800 - b5.40800 - ¢ 5.40800 - alpha 90.000 - bata 90.000 - gamma 50.000
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2-Theta - Scale

womod raees zadeh - File: F3 960928.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Start
Operations: X Offset -0.071 | Import

E|46-1045 (*) - Quartz, syn - SiO2 - Y: 95.27 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.

536—0426 (*) - Dolomite - CaMg(CO3)2 - Y: 50.81 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
07-0032 (D) - Muscovite 2M1, syn - KAI2Si3AIO10(OH)2 - Y: 12.44 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - b

m05—0592 (1) - Galena, syn - PbS - Y: 4.97 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 - F
05-0566 (1) - Sphalerite, syn - ZnS - Y: 15.71 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000
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2-Theta - Scale

WOm\d raees zadeh - File: F4 960929.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Start
Operations: X Offset -0.058 | Import

E'46-1D45 (*) - Quartz, syn - SiO2 - Y: 94.92 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.

E|36—0426 (*) - Dolomite - CaMg(CO3)2 - Y: 30.63 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
07-0032 (D) - Muscovite 2M1, syn - KAI2Si3AIO10(OH)2 - Y: 7.91 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - be

EIOS—OSQZ (I) - Galena, syn - PbS - Y: 4.86 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 - F
05-0566 (1) - Sphalerite, syn - ZnS - Y: 14.54 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000

3955oY B0 IV ms Sly5 a bgyyo XRD ilyg 50905 A-Y S

i

09w Yoo g YO o &l)3 -0-Y-V-Y
onl 5o o Jlawl Slgls ogd o il ieS Sl5T 13 g ead i lag S0 eogase (pl o
Sy cr il e ol slacy Jlawl aas o LSis |y adaiie S 5l duop0 Yo B VO g0 alaie
b8, U0 a8 golal sloosgamme Jin 15 0 slacs Jlawl (oo Jlaw! IS V:0 sq0)
Iy aaie 5l oo Ve U A sga> B 05l o cdmlice K5y olow sloalbl jo Soui Jad g Co
Dgd oo oS g oS SUL ol slrosgama jo o Jlawl Jio pa JB ST Gl aas o JuSis
SV USCS abl g slails 5 0aiSTy sl Ojge a4 albl b 6,05 0 IS0 @ 5 15 b JE
sl S ol oogaze (pl (XRD) oSGl axil il amo oo lis |y olal ol 51 (6 5 glas)Q

(Y =Y JSi)ams so bis ol sla Sl lsie a1y o ol 5 JIE g sans copaglss 35,55



9 S )y el b a5 o Jlawl Sy a8 (Al (59,500 Fre g YO (o 0153 pgad’ NA-Y S
S Il 1 35 g0 ¢ S il 3151 )3 1 ol y oo UL (0 PPl g5 53 (20X (02 i ) lovds JiS alboly
SLIE (S ppl 5o 38 20X ol ) 39)015T S s JE(Z PPl 595 53 (20X loiFy39) bl b juF 4o
PPl g5 59 20X (oS ) )albl apdl> 53 ouds Ji5

O)



000

000

000

000

000

RETIRRET] ARTRARTRRA INARI ANRTY ANRTURURR] AUCRARRARARONAT

‘\\\\‘\\\\‘\\\\‘\\?\\?‘\I\\\xl \\I\ ‘?\’\I\\X.\\\\%’I\\\\?‘E\{‘\?\é\:‘l\F\ﬁ‘\‘\“‘\“\t‘??\l\lé\f

4 10 20 30 40 50 60 70

2-Theta - Scale

WOmod raees zadeh - File: F5 960927.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Start
Operations: X Offset -0.076 | Import

E|46—1045 (*) - Quartz, syn - SiO2 - Y: 95.07 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.

[#]36-0426 (*) - Dolomite - CaMg(CO3)2 - Y: 34.92 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
07-0032 (D) - Muscovite 2M1, syn - KAI2Si3AIO10(OH)2 - Y: 7.85 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - be

m05-0592 () - Galena, syn - PbS - Y: 3.98 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 - F
05-0566 (1) - Sphalerite, syn - ZnS - Y: 14.61 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000
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2-Theta - Scale

womod raees zadeh - File: F6 960926.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Start
Operations: X Offset -0.083 | Import

E46—1045 (*) - Quartz, syn - SiO2 - Y: 95.61 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.

536—0426 (*) - Dolomite - CaMg(CO3)2 - Y: 56.07 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
07-0032 (D) - Muscovite 2M1, syn - KAI2Si3AIO10(OH)2 - Y: 9.01 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - be

E|05-0592 (1) - Galena, syn - PbS - Y: 5.75 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 - F
05-0566 (1) - Sphalerite, syn - ZnS - Y: 14.95 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000
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2-Theta - Scale

WOmod raees zadeh - File: F7 960928.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Start
Operations: Import

E'46-1045 (*) - Quartz, syn - SiO2 - Y: 95.65 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.
36-0426 (*) - Dolomite - CaMg(CO3)2 - Y: 66.24 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
07-0032 (D) - Muscovite 2M1, syn - KAI2Si3AIO10(OH)2 - Y: 6.97 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - be

E'OS—OBQZ () - Galena, syn - PbS - Y: 11.72 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 -
05-0566 (I) - Sphalerite, syn - ZnS - Y: 16.69 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000
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WOmod raees zadeh - File: F-8 960928.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Star
Operations: X Offset -0.084 | Import

E46-1045 (*) - Quartz, syn - SiO2 - Y: 96.08 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.

[#]36-0426 (*) - Dolomite - CaMg(CO3)2 - Y: 70.58 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
07-0032 (D) - Muscovite 2M1, syn - KAI2Si3AIO10(OH)2 - Y: 4.02 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - be

EOS-OSQZ () - Galena, syn - PbS - Y: 3.43 % - d x by: 1. - WL: 1.5406 - Cubic - @ 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 - F
05-0566 (1) - Sphalerite, syn - ZnS - Y: 15.19 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000
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Ellomid raees zadeh - File: F-total 960928.raw - Type: 2Th/Th locked - Start: 4.000 ° - End: 71.000 ° - Step: 0.040 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time S
Operations: Import

[]46-1045 (*) - Quartz, syn - SIO2 - Y: 95.32 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5.40524 - alpha 90.000 - beta 90.000 - gamma 120.

[#]36-0426 (*) - Dolomite - CaMg(CO3)2 - Y: 31.20 % - d x by: 1. - WL: 1.5406 - Hexagonal (Rh) - a 4.80920 - b 4.80920 - ¢ 16.02000 - alpha 90.000 - beta 90.000 -
07-0032 (D) - Muscovite 2M1, syn - KAI2SI3AIO10(OH)2 - Y: 4.02 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 5.18900 - b 8.99500 - ¢ 20.09700 - alpha 90.000 - be

[4]05-0592 (1) - Galena, syn - PbS - Y: 6.78 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.93620 - b 5.93620 - ¢ 5.93620 - alpha 90.000 - beta 90.000 - gamma 90.000 - F
05-0566 (I) - Sphalerite, syn - ZnS - Y: 16.77 % - d x by: 1. - WL: 1.5406 - Cubic - a 5.40600 - b 5.40600 - ¢ 5.40600 - alpha 90.000 - beta 90.000 - gamma 90.000
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ol @i sla s JUT s V=Y Joox

0l Aigad r:l; Fe (%) Pb (%) Zn (%)
1 F1 1.69 2.23 4,17
2 F2 1.61 2.23 4,23
3 F3 1.76 1.89 4.19
4 F4 1.67 1.54 4,01
5 F5 1.18 1.05 2.89
6 F6 1.53 1.17 3.78
7 F7 2.22 1.41 3.83
8 F8 1.64 0.97 4.04
9 CZN1 2.20 1.11 14.67
10 CZN2 2.31 1.61 26.57
11 CZN3 2.67 1.73 22.70
12 CZN4 3.67 2.31 21.20
13 CZN5 2.22 5.01 19.39
14 CZN6 2.68 472 30.19
15 CZN7 2.71 4.47 15.91
16 CZN8 2.14 3.81 24.33
17 CPB1 2.15 15.47 11.48
18 CPB2 2.35 11.69 7.65
19 CPB3 2.32 19.19 10.07
20 CPB4 1.89 20.20 9.83
21 CPB5 2.10 12.07 458
22 CPB6 1.79 1.13 3.28
23 CPB7 1.92 10.79 4.74
24 CPB8 1.69 11.84 3.67
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Abstract

Mineralogical studies including identification of valuable and gangue minerals,
texture, relationship between ore and gangues, size, and degree of liberation are the first
stage of mineral processing operation and have very important effect on the improvement
of current mineral processing technology. In this research, mineralogy studies, ore
chemistry and degree of liberation from the point of view of mineral processing was
performed on the processing plant feed of Gushfill Pb-Zn mine. Gushfill mine is located
at the Iran Kuh Mining area, 20 km SW Isfahan. Sphalerite, galena and pyrite are the
main minerals observed by optical microscope, in association with black shales, dolomite,
barite and quartz as the gangues. Clay minerals such as mica, illite and kaolinite were
characterized by X-ray diffraction. Based on ICP-Ms results the content of Cd and In
were determined 2.3 and 62.2 ppm, respectively. Fe-rich sphalerite in the Zinc flotation
sample was identified by micro Raman spectroscopy. In order to investigate the degree
of liberation and to select the best size range, the samples were crushed and grinded and
then divided in to 8 size fractions. In the dimension range of 105-149 microns, the
maximum degree of liberation was determined 69% and 66% for galena and sphalerire,
respectively. Based on XRD analyses, quartz, muscovite, galena and sphalerite were the
main minerals in the mentioned dimension range. The results obtained from flotation
experiments indicated that the recovery of Pb and Zn increased with decreasing the
particle size. Also, the results showed that the highest recovery rate of lead (61.89%) and
zinc (87.88%) achieved in the range of 105 to 149 micron.

Key words: Mineralogy, Pb, Zn, Gushfill, Mineral processing
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