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Abstract
Kushk Deposit is located in the Central Iran tectonic zone and is a part of the Bafg block (Bafg-

Saghand Belt). öDezu Formation in the Kushk area are widespread occurrence The Dezu Formation in
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the Kushk area is of widespread occurrence and includes terrigenous, carbonate and volcanic rocks.
The black shale, which belongs to the Dezu Formation hosts Pb-Zn mineralization (Galena, Pyrite,
Sphalerite). Variscite is formed generally as nodules, open space filling and veinlets in ore bearing parts
of deposit. In supergene environment, oxidation of sulphide minerals releases H2SO4 bearing fluids.
The leaching of Al(OH)3 and phosphates from the host rock in acidic environment and reactions
between them produce Variscite.

Key words: Bafg block, Dezu Formation, supergene environment, Variscite.
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4OiS2H2+3)HO(lA2←O2H5+9O2iS2lA4H 

´ü�·ý•                                   Þ†õ̂èýñý•

Ö·×± ìõ°¬ ðý†² ‹±…ÿ Þ†ðþ|¶†²ÿ ô…°ü·ßý•€ …¤}í†æ_ …² ô…¤~

ºýéþ ¶±ÿ Þõºà ô …² „‹»õüþ ¤œî ÎËýî ºýê ¤†¾ê º~û Ÿ±… Þú

ºýê|ø† ¬° ìý†ó ¶†ü± ô…¤~|ø†ÿ °¶õ‹þ ¬…°…ÿ ‹ý»}±üò ìÛ~…° Ö·×±

ø·}ñ~ )3891 ttevoG(. …² Æ±Öþ ô›õ¬ Þé±„�†{ý• ¬° ‹©¼

Þ†ðþ|¶†²ÿ ô…°ü·ßý• â³…°½ º~û …¶• )üÏÛõŽ|�õ° ô ìù±…‹þ

0731(. è̄… …â± Ö·×†– ìõ›õ¬ ¬° ºýê|ø† °… ‹ú|¾õ°– {±Þý�

Þé±„�†{ý• ¬° ðË± ‹ãý±üî ¬° º±…üÈ …¶ý~ÿ ô ì¥ýÈ …Þ·ý~…ó ̈õ…øýî

¬…º•:|

øí±…øþ ´ü�̧ ‹† ô…°ü·ßý• {õ¶È̂ ô…Þñ¼|ø†ÿ ÖõÝ Ú†‹ê

{õ›ýú …¶•. ¬° ðù†ü•€ …¶ý~ Ö·×±üà ‹ú|ô›õ¬ „ì~û Æþ …üò ô…Þñ¼€

‹± Ö†² Òñþ …² „èõìýñýõï Þú ¬° …üò|›† ́ü�·ý• {¿õ°̂ º~û …÷± â̄…º}ú ô

ô…°ü·ßý• ºßê ìþ|âý±¬. Ö±Å ‹± …üò| …¶• Þú ́ü�·ý• ‹ú|¾õ°–

{‰õ°üà …² ðù†ü• øý~°ôèý³ „èõìýñõ¶ýéýß†–|ø†ÿ ºýê|ø† ìÇ†‹Ü

ô…Þñ¼|ø†ÿ ÚŒéþ ¬° üà ì¥ýÈ …¶ý~ÿ ºßê â±Ö}ú ô ¶�̧ Æþ

ô…Þñ¼ ®üê ‹ú|Æõ° Þ†ìê ì¿±Ù º~û …¶•: 

O2H+O2H2.4OPlA←3)HO(lA+4OP3H                 

ô…°ü·ßý•                  ́ü�·ý• 

¬üê )1002 lliD(€ {¥• Îñõ…ó Þ†ðþ|ø†ÿ …ÿ �þ …¹€

)etahpluS dna etahpsohP muinimulA :SPA(�ý~…ü¼

ô…°ü·ßý• °… ¬° ì¥ýÈ|ø†ÿ „°´üéþ- Þ±‹ñ†{ú ‹±°¶þ Þ±¬û …¶•. ÆŒÜ

ðË± ôÿ …Þ·ý~…¶ýõó „øò ¬ÿ ¶õè×ý~ ìñœ± ‹ú ºßê|âý±ÿ âõ{ý• ô

…¶ý~ øý~°ô¶õè×õ°üà º~û ô …üò …ì± ‹ú|Æõ° ìõ‡÷±̂ ‹†Î™ �†ˆýò „ì~ó

’|ø†½ ¶ý†̂æ– Þ†ðþ|¶†² ìþ|ºõ¬:|

O2H7+2O5.7+2SeF2← 2-
4OS4+ +H8+etihteoG 

ð†ìŒ±¬û ìñ»†Š ´ü�·ý• „ìõ°Ù ô 2-
4OPH°… …² Ö±ô�†ºþ

¶ýéýß†–|ø†ÿ ô°Úú|…ÿ ô Ö·×†–|ø† ¬…ð·}ú …¶• Þú �†üú||ø†ÿ

ºßê|âý±ÿ ô…°ü·ßý• °… Ö±…øî ìþ|Þñ~:|

O2H+eticsiraV←+H2+2-
4OPH +3)HO(lA                  
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{¿õü±4- ¬ü×±�Þ}õì}± �ºÏú|ÿ �üß̧ �² Þ�ðþ||ø�ÿ øí±�û ô�°ü·ßý�
)�ý±ü� ô Þõ�°{³(

¶±ô²ü•                                                                      â†èò

´ü�̧

←

Zn+2 + SO4
-2 + CaCO3 + 2H2O ← CaSO4. 2H2O +

ZnCO3

2FeS2 + 15O + 8H2O + CO2 ← 2Fe(OH)3 + 4H2S O4
+ H2CO3

ZnS+2Fe3++3SO4
-2+H2O+3O     Zn+2+ 2Fe+2+ 2H+

+4SO4
-2

←

←

←

←

←

…¶íý• ²ôðý•
´ü�̧

Ca5 (PO4)3 (Cl) + 5H2SO4 + 10H2O    5CaSO4 .2H2O

+ 3H3PO4 + HCl

Þé± „�†{ý•
←

…¶ý~ Ö·×±üà

←
←

←

←
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44--  ðð}}ýýœœúú||ââýý±±ÿÿ

ô…°ü·ßý• Þ†ðþ Þíý†Ž Ö·×†{ú|ÿ „‹~…° …¶• Þú ¬° ìÏ~ó ¶±Ž

ô °ôÿ Þõºà ü†Ö• ìþ|ºõ¬. ô›õ¬ …üò Þ†ðþ Þú ºñ†¶†üþ „ó {ñù† ‹†

°ô½|ø†ÿ Öý³üßþ …ìß†ó|�̄ü± …¶• {õ¶È̂ °ô½|ø†ÿ „ð†èý³

¬¶}ã†øþ ðý³ …÷Œ†– º~. ìþ|{õ…ó â×• ºßê|âý±ÿ ô…°ü·ßý• ¬°

ìÏ~ó Þõºà �~ü~û|…ÿ ìñ¥¿± ‹ú Ö±¬ …² è¥†Í ô…Þñ¼|ø†ÿ Þ†ðý†üþ

ìþ|‹†º~. ô›õ¬ üà ¶ñä ì†¬° Òñþ …² „èõìýñýõï ìþ|{õ…ð~ …ôè̂ýò̂ ìÛ~ì̂ú

Þ†ðþ|¶†²ÿ ‹†º~. „èõìýñýõï ô Ö·×± ìõ°¬ ðý†² ‹†æ›Œ†° ìþ|‹†ü·• ü†

{õ¶È̂ Ö±…üñ~|ø†ÿ øõ…²¬âþ ¶ñä ì†¬° ¬° ¬¶}±¹ ¶ý†̂ë Þ†ðþ|¶†²

Ú±…° âý±¬ ü† …üò|Þú „‹»õüþ …¶ý~ÿ ð†ºþ …² Ö±ô�†ºþ �ý±ü•|ø† ¬°

ì¥ýÈ …Þ·ý~…ó …üò …ì± °… ìÛ~ô° ìþ|¶†²¬. ¬° ðù†ü• …² ‹±øî Þñ¼ …üò

¶†²û|ø† ô…°ü·ßý• ¬° ì¥ýÈ ºßê ìþ|âý±¬. 
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…üò ìÛ†èú ¤†¾ê Æ±§ �µôø»þ ì¿õŽ̂ ¬…ð»ã†û „²…¬ …¶çìþ

ô…¤~ …°…á …¶•€ è̄… ðõü·ñ~â†ó æ²ï ìþ|¬…ðñ~ ‹ú|…üò|ô¶ýéú …²

¤í†ü•|ø†ÿ ì†èþ ìÏ†ôð• �µôø»þ „ó ¬…ð»ã†û Ú~°¬…ðþ ðí†üñ~. 
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�~ôë 1- 
ð�èý³ �±�½ �ºÏú|ÿ �üß̧ �² 3 ðíõðú|ÿ ì}×�ô�.1-HS:  ðíõðú|ÿ
ô�°ü·ßý�	 2-HS: ðíõðú|ÿ ô�°ü·ßý�	 3-HS: ðíõðú|ÿ ¶ñä ìý³��ó

øõ�²¬âþ 
èõìýñõ¶ýéýß��|ø�ÿºýê 
{©±ü� ¶õè×ý~ø� ¬° ì¥ýÈ �Þ·ý~�ó  ¶Ç¥þ

Ö·×�� ºýê|ø� ��
{±Þý� Þé±
��{ý�           

�¶ý~ Ö·×±üà+´ü�̧

4OP3H+O2H2.4OSaC  

Þ�ðþ|ø�ÿ 
èõìýñõ
¶ýéýß�� ºýê|ø�

´ü�·ý� ü� ¶�ü± Ö�²|ø�ÿ
Òñþ �²3)HO(lA

ô�°ü·ßý� O2H2 -4OPlA   

H2SO4

SH-3 SH-2 SH-1 ô�¤~ Îñ�¾± 

93/95 81/0 19/0 % SiO2
36/0 69/0 561/0 % TiO2

01/2 13 57/03 % Al2O3

06/91 74/ 42/0 % Fe2O3

77/ 74/0 12/0 % CaO

50/0 4/0 20/0 % Na2O

17/0 4/0 10/0 % K2O

72/0 04/0 82/0 % MgO

78/1 400/0 0 % MnO

21/2 54/34 17/24 % P2O5

22/5 54/22 54/42 % L.O.I

22/01 76/0 8401/0 % S

39/201 32/99 58/99 % Total

5581 5 921 ppm Ba

121 1 3 ppm Co

811 756 134 ppm Cu

202 017 613 ppm Nb

1 1 3 ppm Ni
441 1 2 ppm Pb

5522 1 23 ppm Rb

1 1 2 ppm Sr
652 87 2 ppm V

541 8982 5331 ppm W

1 1 1 ppm Y
2 1 7 ppm Zr

771 1 16 ppm Zn

0033 6523 898 ppm La

2 1 1 ppm U
1 1 2 ppm Th
1 1 4 ppm Cl

098 052 471 ppm Ce

5 2 5 ppm

←
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