[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

sy’ Alis s

$5F L SOY Gmio VP ) (i) oplez 5 )led ol o Jlo S

(S ple 5ol o Kl ST oliardoSed ayl il eeed 6l 28l Cotife cond e
oy olwl plaale o

Tty ol JLoS el el 4]

Ol o ey ol s il pgle oAl i pole 09,5
OFWYIE i ol aded VT NTVN Y callde cdly o)
Sol Sl (23 b g aillals 0l slacueslss 5 Sal b (2550058 Sgial Goled Jome ;5 gaiSTple )50l 008
gl (ol ) Sl Gl la Sl aegaze b (Cuginy g «25)5) Gyl sy iy al>se O g0
b (Gape 5 oilont) piiSe glopwae byl el ohiyg, ol ol sl Wiy CopdS g 55,155 ol st (CodginiST-Cadga i
oy g5 ) sadly bl y el 00l 5595 1 digy 9 (63585 (0095 Ad jo (SlaS g 0auSTy wils (5 lgd cslongs il
laasli b (po5u (Jy ol piie 0)lpd Sow oS 5 g i)l odig e g oigpiey Sl S50 iceitiSe SleS pobie
0N B V) Mg oV clile () 4 lgion lopasli o)f oz 51o)ls Jlgsan (arseie) o)l bae ;o CoiiSe JSs
PPM I eS) Ag Gsz 55l polie 5ozl jlade 5 (aops <) Sl e Tig (e ppM I 108) Cr (aly polie ((Sis0 0
9 Th o o e Cutte (Siod (¥ 5 CuiiSe ;0 (00y0 + ) 5l seS) Na 5 () ppm 51 12S) Sb () ppm 51 25) Rb ()0
YU Lo laxS, slocanSe 5,5 o)Ll Ni(Cr+Mn) 3 CatAl+Mn @ cos TiHV sla loges 10 badiges Coxdge § V

Olas ol g )18 (edig s Al o) baasdlgw eidai b plojen niils slacuinSe 4 cond (55t SILS iy iy al> o

el gadlgw slo SIS cuigd Slgl 3 Sy coniSe o cdlS Ll (guiS ple 5l wloles jo 45T e 6

d..l.‘fﬁ,[c ‘w.....fo 5"""’" O ‘o..bj)..u ‘oul.:}).w.u ‘u‘b/d)&u/é..\:lf 6“‘3‘5

Se ol 4 S s Sl Ses Sl Gz Y]
wlobs oSt Gilties ol b 5yl 133 Jglaie SIS
Gl o0l Lt iy slotagh [¥] 0ss s 5 (IS
5 wleSle plB3 e Ko p13 gl b oawlic jo o
5 peelS cpniedl i Jlie (sls ol slawsile
05 Of peslis jlade Lol by (Sl plad cuiife 53500
Jolie cdale ol s Slolis b oSs ggw 5l L0 F] el
s Sy Al Jole o ead S5 e S
slaable JolSS %) (o z slp Ol wls )Rl 8 5i0

2,5 kLBl ()5

b ms 35lsS Sl 5l esaly slodlw ol

deddo
Loy oonl® lsie 4 o)l pd S &5 clygn
olor (63905 (sloosgs 5 Jolae .ewl oad arslil
Gl b lawgie sloSw g9 5l el gl sl Lusls
wien (Boa,5oslS 5 Loisiise 5,15 052)
byl 057) Sas Sbls 5 Sle slaSis aSlioren
e g N aisS o glio, Sl @y (g,
a5 S5, b S 5 plite sk booljen o)l la SIS
bsS Jomiel 5 SO, (ouSom 9z o)l wileg
Bl a5 el )l sbailln S5 5 ey sla e85 50
w5k JSas bame ool (2 B DALl o)l s

kl_siahcheshm@tabrizu.ac.ir : Siig 2SI Cany o(+ F1) YYVAYY -T2 5lad (¢ FV) YYVAVEAY 0l Jghune 00y 9%


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

Ol (bt G 5 (ol jols almo

iz ol 5l Fo¥

5 SRS Gy lp wd Sl ead (g la>
3 o glaie ¥y 3L adaie VY oslaw e wlin SIS
3 o = S5b ghae A g 5 5 oAl (55 ahade o518
) oy Sl A A ey Sy oSl olKisle;]
saxS, 5l dged Vool woiife CleS jolie cands
Sl etily) Gloog coiiXa 3 wiged ¥ g SiKe
ldiges Wu0,5 bl lojre 5l aed 5 (5,500  Sal
G CKo L NAD 0,5 (P i) Y olasl U s
olosle )3 i Slule 5 38 slalae pweblise (o,
U wad gilulas jais Same ollasst §  owlidipe;
el g, @ apd glp et Al sladises
58 gl oolel (ICP-MS) Sl oo > slowdls oo,
02> 5l by 9 Sew Sla Gl (o9 S 9Y g g dl> e
ouls Ladsi slodiges (o Al ey g 0dl 7 )5 ladigad
Jlo)l otslojl @ (o350, (S male b Gl sl
oo s G5B v (cwnblisnne (las ds> e 0 0y )8
5 PM) purblial b 25u sla S5 «NM) piblise 128
Wah S w5 FER) ebliseg 3 ide sla S
ool arslil FER 51,0 a5 coule S5 78 5l s
4 45 ol e (el 9d 058y Se 5 osliiul b ploxil
o3l lp wife alB lediges » (ICP-MS) i,
b G ot lesl 1o (Sla®) 5z 5 Lol polis (555
a5 ol (9,000 Ol (aneslse 55513 5 lagio 5550

g Jes o TEORVFENL s swsile el LS
ok GrekS VE 5 G b PYOIEATY
i adhie al 0yl sl ol Gl plasale Gl b
Egmre logle S35 a8yg Vil e e e by i
Gl Glaagy 5,55 5 oo jo 5 LSl Jlai 5l 090 o0
[YF] (65550 olnl 5 olembysl = 5l ol s — i
oyinS | ity GaiSple ashie (Gl ) S) o)l I3
Sl amo o hSis 1) Ol Jlets 595,50 - Slaass]
o=z 3l G55 s 1y pwyp 9ye ki i
Ol oS ool JSas cdsndel 9 S e e clinnd
LS ol () JK8) aipo o S0 1) dilais slaglas )|
odrdyy b )50 ok pwgesSl Slacsm) b peiita
el wjle Sl 5 biwegss puzmen iloads

(S So el SlaS glaaxly )3 SSgjepe SomsslS
ROWR PRV SIPRVC U PSY U BN [ TN [ COW
Ol g aigy Jled i 3 (Same sl
Olrl 3 @l Slacdbl o e 5l agy (nl 098 o0 00ss
(o 2] S lasile Sl sare el Qs 5 05
sdes slasilo S 5l Pl codll 5 nKis (55, v
Sl LS & g3 e loske Co5 - OIS adlate ,s oyl
axnl (Vo] o U568 ] )l IA V] S 0l
ool VY] as 08 wsusole 5 VY] o568 [NV (6,
Lyl g cemdime) o5, [V ooljues! o5
GaSple asgorme (S95,5 laSiw LSAS (Seeludge
50 odd plxil o pez o alex 5l sl 00,5 pwy iy |,
oolite b (ol 425 and 4 o0 (suSTple adlare
Sepdome) s )le g 69 S O i g Vi
ol 5o aS o5 ojlal Dol e ool Siw oS5 ,8 Lawg
CoiZe a5 aad oo Hlid b gy Sl 00l oolawl g
Mg 4 Mn, AL, Ti, V, Si, Ca 5> o> pole ol
" RS il Jelse b coilen § CoiiSe (oS 5
b sladle L DY 081 LSl (55 (1) abex 5l 09
s Job 30l — o oS e 5l Sl 295 a5
lordsSend buls (1) VA4 0P walis by
9 O5eST (SR8 (D Sy Sa g LES es (97 (oS>
Yol 038 oo 5l polie Jiuls colps oS ukew clled
oS oS 5l o ks b plegen sl S5 (1) 5 [V
5 CeiSe m Sl (Ses ohy ol I (S ol b
SaS yolie cpl oy DA 0P as il culen
oeizen [YY F] wiS o 1alS glaanl 3 Sy 4 Sbls
2 EiSe ialS Gl gl s SS& 6l polie
ololy iagp ool o VY] wlas, 5 4 Lals S
S, p 5 KA (S (ple glansl
5 xS, slowiSe Sz g el yole cerlins)
il Sl igadlge 3l S L plosen il
@ 0y g5 g eSS oleerdisS st llyd (ljalS W,

Lol 00w0] Caws

S Uv9)
b oadhie ohals g wliiie) loaw,p slp
lizee slooygeis, 5l digad £ olows ole sloagsil
slald 5l 5 Luls alize slacasdge 51 Lo S


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

00 e bS5 Ll e 6l Bl CetiSe cond e VEe Y lis) oF ol 0 ul>

Sanandaj-Sirjan . Khoy-Mahabad

@Afborz-/izarbaffan E Gorgan-Rasht

4072900
ADTIE00
4072700
4072600
4072500
4072400
4072300

4072200

4072100
e 7]
s § s 8 8 § 8 5 § & ¢z
g & & & & & &8 &§ & & &8
" Metarhyodacite Major fault
5| [ Marble [l vicrite & granodiorite  ———— Minor fault
5| B Micaschist B Tuff breccia Cultivated area
5!;-} - Amphibolite AN Mine under operation
B Alternation of granite-gneiss
marble and amphibolite - Iron ore body

e

V0 o oliie) gasSTple 0,058 cwlid ey i () V] ()l o)l le (sladigs i 10 (w090 dilate Condge () ) JKo

Sl bl )l s 9009 )5 00 s oo ol SileXe
Jizl 4 as o)l CMJMT 5 S ($95 50 sbXw b
degazme ;0 (B%u 29d) (99550 bl v Slas )l
(e 2 roeS) (215295 5B L Sgn o (Lo a8 565 5o
Slacasgss 3 Sal b Lol o sy ol [¥0] el
3 G Nl oo 00y 0d3ly Do a4 iioy dalaie o lS
wilosls JSis adgl sloyoly i jo 1) S pox 2oy O+
S5y S 7wS polie g jew ails en SN el a5
il gladgt Do a (B g aiies mewly lwols
FilsS slaS gl S wilesygl 0525 4y 1) (55udgeslS
oo SloyS sleoxly 1o SSgjme Syl S U s

(s &8 5 e S (o 9,90 adlaie o
b oo relSis 5l el o a5 5l 0339 (355,50 5 o3l
8 LS Bl omlibanz S 5l Sl eite 555515
Oy O2reelS = ey el 60 Sloj 0,99 99 sloSin
R OESeS oy e ge5 Ll e GusesSl
5 b Ui 50 Wl g n K Sl ablie oS
Soodgs (Lloald S55 50 asgerme (90 adlate Jlod
o 31 4l S o 4 (S Slls U ol S
Slecz o)l o 5 wls lawgie als 8l a5 Wigd oo
CaSin ) olbpsdsy Wiy S b 5 alies
Sl oS 550 0030 sl 50 S 5 Cudgiiel G55 S0


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

Ol (bt G 5 (ol jols almo

iz ol ¢ 5l FOF

P 5 Gyl awgy ded b L (oS 5 (gonilgu) 0y
35 odgrhe ol )Se Sle S BT aie 6y
LY fdﬁ.&s‘o 0l u)ls.w‘ﬁ..b‘ 4.4‘) )‘ LS)LDM ) Ou\.;ﬁj.nﬂ.;
Sl acgazme w0digpin SlSs Jl p oS Ojee
S5 )08 Gla S 5 il e (265 S g o Jgrial
su...:}...: dCgoto Ay o..\.aﬁj.m.a ‘saLw)fé ).a‘ 9O U 9 IR
Jras a8 Gla Gl 5 2o IS ganl wndsiaST = Codge
oy 5 goumlS 00li F0 £93 51 oy Iulgusl gy Lailoals
S shgred  esiin )l 5 a5 s 0l
5 CelsiS) - Cudsey (Somsls ()5 sl gl
- ol 1y GlaassT 5 sdeh S b (5 Sk
o) slXan o GldS, 5 sloog SS90 4 i, Laee
2B 5 0 Slear Sjgo g0 4 A ouds ooly aseid gy
ol (o (A Y b SE) 0sd oo onyd 8 Kiluonl
b Sgonl b olyon aie) ;0 930l 9 S g pmygiedS o
oSy Gamadhie 5 (Jige U K)eS e (Spnx
A Sl S P e L ad Seawml e Jglaie
oSl e sleysh B g0 Sganl (25 5 00y
LgL‘b@‘S shls ‘:“9"\1?'.3.‘ (&6 o ¥ sl ) Sl 00l
°5“"‘¢5‘° 0o ).u ‘5;‘ (5“‘&“)5& l.: wjls 9 t_i.lla su.....ala).w

(g ¥ JS)

Sl
shlo Bl ST aiy (Jy dgaome JSb 4y o) Seulguil gy
097 n Job 5o ae (nl (IS ok sl (gilews (B S
o (B 5 o3 &ly SluyS slaSiw b Suyms -5l
Sy ohns Ojgar s Slo)S S gana¥ L,
(S ple Sl dgy jo el 005 5 |y sanaY cans
5 SOl akex Gl Ol (an eedS L Gla S
SOl 5 531355 oigpiy al>po 33 (puSgpgiddS
~Celge i g ailyem oy sS sl gyl Aoz I o] pds
ol 5o b iloads JSid odigpun al> e (o oS
037 @39l & i Al ye Sl IS (s 3 owig
35S g Cadsen) (Pl e o el e oIS

loauds J;..\.u

ailaie ;o ol 10 5 ol Kl (Sle,Ss el oS
oye JoSts ueglys poliil Ui @ 1y g5 BT 5 s
S gl Sol Ol 55 g ooles S o S
D)y &yl (398 sbrodgs )3 9250 slaglu S el
@B sla)lewals ol lhles (Souml 5 (S (S
e & A B pieee LPERDL
ol 3 Sl GleSs wlad s 5 e Sl S
SaSis » da SouSd g ojys (hywS Jds 4 aihis
ol 5| iy S92y ansl LB 5l ailate Sl 5 (sd5i
057 SBle Gl oS jphas 4 bape GluSS
Ll Jguial

ey

03258 Sl )88 g (suwlid SIS (5,150 S

b G sloSans 5l el s VL Lo sloJlws 9,55 52
Gl s 5o vgdiee S o)l (Sl ST slaSin
5 oml s mams pomieas)] ko ol polio ¢ ules
S alls S8l S e S5 (6,lS sleSin a4 LSl
Gl el g colagy Sl (Shs ws sl 42iSs b ((glails)
Asws, S (CaFeS1,06) cojpmbsn b IS 5 S
iy b (FeCaSi:Op) ammgms «(CasAL(SiOL)s)
o I8 as ol suijle e3> S lsie 4y (CaSiOs)
3 dgaoe ek i 2l U (uS ple adhaie
sosel gy 5 SISt Lo i Jy 0, Selsl
Ol QLS dsgeze (¥ JS2) 0950 omus (Sueglgs
Il com gy s2lS a5 CoiiSe 2 938l GaSle
=P sl g b (SdeiST - Cdge S ()
Syzy el Jold 1) 3l g cigtaYs o IS woganl
oo slag Bl oy o5 (il s 5 Bl 92 Sl SS
05,5 59 b S ple Il a5 ams e les [YV] s
VAL 815 )13 g e sl IS0l

O3Sl guil

S o G )l S cwls ) o )5 angy )
el sser job 4y Lol slo S el g3ly 55 0358
T Sdgey wiliyse) Jsmiel (ouSgrmandS e
= Gl olrage )8 (il yu (Sganl ((SodgisS]
S Sl g Coigm (Colind) il amglys odS oI5


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

FoY S| FOUU. I R U S 9] JU. NPy SR I SRLALEL O e VFY Gl oF o los oVl

4 Ty o : .
9 (u) )JS (S'U 9 CJ}.A:J‘ L 03 4.1).76 ‘U’“‘Sjj’“" 9 )%%))L lJ o‘;o.b ())&““‘5&"‘ )Q o).i»w 6‘.9 (Grt) CAJ)lf Af) (u) 9 (u.”) \s Jg.::
S el oailig 1 oy ulsnil a5 s sl Slu,T (&) Saonl & sl sloysh oot s o BT L o Sulsadl 51 slaiged (&)

bcosls s Bl (il oGl (@) el 03,5 Guiile 1) DDl B (2 iy G ) 0 g (pBg, (g b g
)5 Gt ¢S g PX US55 Pl esganl Ep) - sosjuin 0y, Sslgail o 508 slo S5 5 cdgaiS1— clgo i ol pon 0 o] cnSigo
Y] 05 slo Sl :0pq o IS :Chl «SIL :TIC « il poo ST il j90 HI cisg Bt ecailin b il :Spn il S sl SIS :Cb


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

Olpl ool S g (ol ol alone

iz olbew (5L peal FOA

oS S5y (05 5 Sbe Sawgy 8L Ll e 098 e
odaljd pgll (rabgps USE Ojga olais ;o 45 0gd o
a3 lis S kS g il 952y (V) ool
b s G‘J RSO T PNV L i L SO, RN VE PR L
@5y S ablie )5 Gigm b (slad Clb 4y 5 (505>
90 4SS sl gl (o F JSD) 05d e oaud aigy (p
s S5 Sle s 5l sanly 0aiSTy g sloogs (V &0 4
2 Sl Sl ol Gl So by Gutes b
¥ US8) Gl e Sla Sl Ly 0 el 5 onigpn al> e
03l 55 Jlow 5l pfitons Cenniias 5l 2L sl a5, (V5 (o
VO omb Lo (ple)S CodS laanS, -5, G 0
30 Lo Sl cuiile 55 sle, ol dlas ) slends JuSid (o

b o ks olpem ap aidly jakijl oS (0) 10,5551 (490 (oS5 (omablaie b Comslivy g9 51 ol udps Sganl () ¥ s
O oo ke )5l ST 58 (g ole Cemgy 8L b il g cnoell Sl il e (3 () (b ool ) xS o (GuSiigs
9 CaylS 4 el a5 Sy GLle (& gemdS 0digruy )l ) CundS g Sgal A uSgsmendS 5 SO 00 S Gl S
2o IS :Chl ceeeds Cal (guy! Ep) .l ooy ghad  pcdis o5, L a5 Kl 3571 50 Sganl & M0 Sl S0 (7 08 slsls

VYT (3,095 Qz 5 92530 Pl oS g PX (il yoo STP 08 5l SIS 0Pq e 55l 01 ooglgs Dol

Ol Sganl 98 (2ladilS Syge 4 o)l )8

oS 9maelS (Sl digy Gal yo el oad LSS
Sl 5o olslp Sganl g 0 Silaes slacs )l ol oo
oo St e des ¥ b il b JSb o 5155 cslaails
S5 sl 5l &y Brgdn) (g T gl IS
o goailhie g (USD Al 5 (Slige 8L LS
oaS g slans, JS& a5 (WIF JS2) oad jalls 55 e
Oypar ouizmed g SGH8 lajel o o JB slalas
Delen o (g9 o F o dSo) M el slr oot
sk 52y g (Sl €95 5] i jok Sy slagany]
lamio oaglad (53 )3 aS 039 (ShieieelS 5 Cusds) £
sl Gl Aoz 5l 2l g 2o IS aiiee G 5w (PPL)
Digh oo Dgmie (golil = oS Kl Ay gl S
o el G 5 sedsl 4 LS 1o Caeglys


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

£09 S| FOUU. I R U S 9] JU. NPy SR I SRLALEL O e

\f’\ C)t“"‘“"'). nf O)Lo.n.;: ‘\”' A.L?'

Copm g Coiler ol gaiSple Ll sasas fSis Lol
Sloogs Bl oud gy sdiges iy o Al ol ais
a> e 4 by Sy 5 gadaw slead, L oas o)ls
5 il 0 slaJS2) wload adad o))Sul JSa5 0nig
Cedgp Sl pblio I phn o ez, eatiS il (&
(odig i o, 5l) albl Siw JB glalas o cunke

ol

Oygo 4T Cewl [l yo ol udlgn SI Co
boolyom ay s JSA T SlISS e (20 B 3y sloshe
Ol (g B USC8) 098 o0 000 4 a8 ) S by g coiiSs
9 odg s )l Gla S acgors ol o Jloiol 4y SIS
Sy Sl ol oS5 gl slacly S g Sganl o kS
el 00035 had C5eS g Cudlen 4 Sl S ST 0

shals
g5 3l ool ile Gl wibie ool )3 Slu S et
03y jyam (Sl Gla(geis ) dan )0 oS Coul CoiSe
oole IS 09 g0 gmite LS AlST 1 5olel 8 g o ls
e g lodgs (¥ JS2) GlaxS), = o5, Sjpar (Jone
Ores g (JB lad eanS y lans, glacdl ol
mso o io ablie jo oaiSTy wls 5 slosgs o il
Cndid &5 oaidd ol i § @ Jlews Jleizl 4y a5 04l
ol b Sol saclilos GLoySs 5 Sl 5l peiiies
2 Gy olad o Shee it (Sl ST 00y ey
2 opl slags G5 Gas cwae g (Sabs s del adlaie
GreS 4 e ole men g oad Sl slassy
sbals wuKe p el el oo ol slaaS g 0

S i e 5 e 42 g, () 105l LlS 5 5 o 5] i oS bl 55 Son sl 8 S5
0y (L5 SL0d 5l ()3 (S 455, (D) 9 (&) iR b Sy SIS e 5 0SS o jok (ol yen () 5 () ooy
s GGl (Sl 5o jlesely Cu s (@) (PPL «(glazio onlad s XPL cablie ondsd (sloygi 50 cod 5 4) (ooniie () SslyST
s ) e b lon ST e bl o oy T slansgh (€ 5 ) i o S il g o5
Tr coslen Hem «aiie Mag o m PY) oy olyags gl ) 03)5h3 s3] oot coiifie pad i le (&) (PPL § XPL

Ay (cwss5 Gth edge


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

Ol (bt G 5 (ol jols almo

iz ol (5L peal 4

P iy 2l sbdle 5l et (SLw
“o0 IS8 )l ool sl S 4 pgw bl
GiSTy g adgl olesS Jlow 5o jolic cdale dos [¥-] sg
P LR cardiime) p fee Jalse ez 5l Ko Sl
» Gyl Shesd gy ol ) aiie 5 olS slalae
Bl (et sl Wl o iiSe ClaS g (28 polis
L] 55 oolinl oas ol sla,Luils
9 =2 hel polie @9 (omyp sl Giegi ool 5
Vg FeiSe slaass) jl diged ¥ oladd wiiSe oleaS
ol glalllas  quiil)  Glog coniSe 5l aiged
)l 0Xig g g 0y iy Jolie )0 oad LSA5 ()5
oobolp () Jgoz) Suls 4355 ICP-MS g, 4 9 ol
g CatAlHMn a4 cos TiHV ooS SSs sl loges
Coiife sbaiges aon [f] Ni(Cr+Mn) & coes TiHV

(8 JS) 93l 18 ol 0355 50 gaiSale opal Luils

oo anld s ol iy o cunfe slaysh

5 SlSs Jb 5o ook ok sliwly 5o g 0nd Sl
SO s i hle sauyy) it Codlen SIS 4 oS
laails gloa jo yii af Sud o ol (¢ bz -0 sl
S o ek o3g Jgens £ zobaw sbily po g
@ dily e b () STy Lol lall o ol oSl
Ly val el (v 2sSTe) ol Lasl 1
2FC304 + 0502 aq — 3F6203 o)

Fe;04(Magnetite) + 2H",, = Fe,O3(Hematite) +

Fe',+ H,O Y Sl
2 wlign (Sojlse ylpl 938l Saxe plBd o CoiiSe
0uiS Gl Ss bl Sl 3 end ilulS bl
23,8 a0l Sole Ghettiwd jud (gl g cigluS]
CoiSo (gordiyaa)
Sl YL gleo jo Hels ol calize slo g, 4 i

PPM > ) i 00u 35 5 sbrdigad CleS olie cdale ool dnwloe .Sk 5 4o iSTas> lje Y Jgo

yole Mg Al Ti \% Cr Mn Co Ni Zn Ga Sn
n=0 LOQ Veoo | veen | ye Ve ) Y. ) ) 5 \ \
(ppm)
ait | OVEee | OYee | Yoo | QQFY | VXS | ASYSO | AYFAY | 08-F | YesYY [ VY | VY
aeS Veheo | VA-e | e | A0 | vas | vyrav EY | Yo fs | VEEY [V ee
Lsgie | YEeoo [ YAYe | V0. | SYYAF | OAFY | VYV YEA | FYAY | FY VR | SYAAY | VY5 | FVAF
e 4> = LOQ g 00l ol gladiges sl N
AJ 1
\ 1 - ]|
v(Opemiskap
]
1T “ [ —
—_ \--.___ Kiruna —_
S * (BIF) $
Z M. oce z Fe-Ti, V
= * Porphyry -
Z 01 T
5 Fe-Ti, V =
! Skarn +
= =
7z ® =
® o
0.01 | e ® | | 0.01 ]
0.01 0.1 1 10 10

Ti+V(wt%)

Ti+V(wt%)

Cod TIHV 56 90 Jlogai (0 9 CatAIFMN & Cad TIHV LU 90 jloged (@l 5 oS ple coifo ladigel (oS 5 slrosls 7 JS&
: BIF) ol (asS ple 0,58 5,00l iy [S5las (o3 (slvo plo) blis comdge [F] (o] slo,Luils 45 S5 6l .(Ni(Cr+Mn)
Porphyry Slo- e yo] oS 53 IOCG Fe-Cu )Kul pls-3 :Skarn ¢35 )1 glaS, o 53 Opemika ¢l ool oijle

(Sl Fe-Ti oSt 5133 Fe-Ti, V eowufe sl by nS p1-3 Kiruna ¢ 5,85 o p5-3


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

\f’\ QL’A-MHO)' sf O)Loui: J'“ ‘.\.L?

Syl Sladran dio ablio

Sl odd drlre (5:le g dipeS Al ¥ Jou 50
pselly sl porteasl] e SleS ole clile
sladiges &8 5 psdlS (55, (S5 SIS e py S
yobie 5l e el ool &l ) 0550 aslaie K6
el el GlSle s oleF slboatKe SSE Lo eles
Verro ppm B Y- e o Mg g lade oleSle coiiSe glsil
U oS yls Mg 7Y 5l s ole)S gleil g anils
@S ple iR gladiged [0 miee jlade G ylie
= oSl cuiiSs dazio by ol OVNF - ppm B YA -
5 b O 008 GuiSieny 5l edely g Jlomiie sl
Syl Sladran adlaie pl 10 ((Speslgs Sl) o)lg S

TiHV loges jo cuiife Gl diged oS 5 slo ools Ll
o )Lil pas Epdge 53 4 (V JS8) [¥-] AFMN & s
IS glales b Jud 50 @ 09 bbownXe (@l )l
i sles ladiged yidon (@ caiitus SIS BB Dglicie
sl Lhals a5 was e olis a5 Wyl oYL Ced 4
W85 Oyge odgpiey WSS B0 50 fiie CoiiSe
5P 4 s Ca gz Lol jolic Sbiss sloyloges 5l ol
ot (35 sy sl ST s ol olie plo
a5 Glis [¥] sgs e solitul cutiSe ouS 5 i g polic
O Sl (e (Saon g gl oo omd A S o
09 b (Khuod iz 990 SN 2929 Hiud 5 S
eor @l by Gl gla cuiife po el glajlils

oy
& y
= /
s 014 N
x /
< //"
F.d

0.01 94

0.001

| 300-500°°C

| 200-300 C

| <200 °c

0.0001 0.001

0.1 1 10

Ti+V(wt%)

i S i oles 0,28 5 [YFT AFMN & s THV Jlaga 5 505 ple Cotife gladipns (oS 5 Conndpn ¥ K

4500
_ o
4000 1
3500 1
£ 3000 1 ®
[=T
£ 2500 A1 °
[++]
O 2000 A
1500 1
1000 1
5]
500 1 o
0 L] L] L) L] L]
0 10 20 40 50 60 70

P (mm)

I¥IP 4 ccs Ca Slgs jloges ;o aiSple cuitie ladiges Courdye A JS4


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

Olpl ool (S g (ol ol alone

iz ol (5L peal 441

ICP-MS s, 4 ol S 5 SlooS yolic gl coife Sals slaigas 4o gl ¥ Joor

Wg05 0 Loy Ag Al As Ba Ca Co Cr Cu
(ppm) (%) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
BH4-8 (Bdi e Y £ VY EY XY VEYE \f\as YAVE
BH4-14 -0 VA Y N . f YO VY Y0 §¥
BH4-21 # -y Y VY Y Ff -y \YY OV Ve xs YSONO
BH3-13 Y - oY £ A0 FAYY oy YAXY F00 YYAY
BH3-15 <dl Y Y40 VONF - FY 9 fY oY YONY
Wg05 0 Loy Fe Ga Li Mg Mn Na Nb Ni
(%) (ppm) (ppm) (%) (ppm) (%) (ppm) (ppm)
BH4-8 >0 (has -0 VYO Yy AY <dl VAP Y. ¥8
BH4-14 >0 Y -0 VoA V0« AF <dl -0 00, ¥
BH4-21 >0 A ) A oNf FNY SNy Y08 £A0A
BH3-13 >0 VNY ),0Y YAQ Y-£89 -0 OAD FAYD
BH3-15 >0 \hs -0 VOf ASY 50 <dl - 08 a0
Wg05 0 Loy P Pb Rb S Sb Sc Sn Sr
(ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (ppm)
BH4-8 fY VF Y <dl -0 <dl ) OF 4 \frd
BH4-14 A YAA <dl V¥ <dl -y ¥ YYF
BH4-21 of Ve vF I £ £ <dl Y <dl \f\i
BH3-13 fA VEXY <dl - #A VY AN YOy 2%
BH3-15 oy AYA0 <dl - FY <dl Yy £YF £AA
Sample No Ta Ti \% Y Zn Zr
(ppm) (%) (ppm) (ppm) (ppm) (ppm)
BH4-8 <dl o) SXna <dl VEFY VWY
BH4-14 <dl <dl NI <dl YV YA VY f
BH4-21 2 o A0 ¥ ya VOAY VY
BH3-13 <dl .Y 30, fv <dl ISEW A
BH3-15 <dl N FYAY <dl YeEXY VY4

9 2bS sladlw oo SIS @i J5aS 50 G LR
GOSN Q,».JS’I ladilbols jo a5 ol il asls cwsXe
doyo 5l ladiges coiSe oS5 ol [YY] el
s LS (o) g (2l5 S al> o U odig iy
5 S ol gyl allels o coiiSe Co jlaie a5 aao
oo 0 pd CoiiSe sladisel ;o yolie e (ow)p

Wit [F] oos aslis G0l p53 glacunSe a4
Somb Nig Al Mn Mg 51 oYL Coes @ Jlode 2iz 2
Kgy ol Ho il Sl pBS Sl polie 4y o
St 095l g pgaolly o pativ Cute [ SKiaes
9 1K S e (Sed (S5 g peolly o ke
-aiged 3 poeinagll g 5K (Sp7 Cote (Shaned g e

S bl Sy i dilie laysh oS S
et Sl (o SiiSe diged S5 9,0 @l sla i
Lyl b oS5 e oee LYYl asl
S VY] el BLs )l s cunSe LSis oliordsS b
ool Glaaasl asll iSle gl 4 b ibes slajle
@ wolly 5 poslis ez yolie Koo cdale [rY] wes o
Irvae oyl s coe S Lo bl Jlazs|
&S wiz e ol lals eais Ll IS 03 LS
@ patde o)l Sy 0 oy Ao SO S (e
JolSS S 0 yumiy Lol oyl Sonn ove (ol o Jaizeo
(saSple ol o V] wlaliw o K0l Gl a3
ials g (B USE) wboe LielS a5 A edig e
S| ,io.n LQ..\..JLI}HJ ol O §° f“"H )L\M )‘ L‘LA-mA


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

\f’\ uta-u.uo} sf O)Lo..i: ‘Y" ‘.\.L?

Dl Sl B 1 5 (Sand S5 b S
AL oS 5 A atly Wlg o Syl Gl oS 5
aslhio ;o 0l (lopeedS U lops i) SloyS slbSin
Cowl 0ol Eely o jie SLu,S o S5 Slgl 3 guiS ple
At 55 g paieesll qeuseie ) SiSe SiuilS a5

sl

140
120 4
100 +
80 4
60 -
40 1
20 1

0

Co (ppm)

Dol g0 08y a5 Lz 040 352y cwy g 390 oS sl
w550 ke yelie g )l Sl et (ALl b
JS8) wis ced L 1) (g4l pime ot Sien ZoiiSo
“dbs Sy clitSe oS S s cde 4 wuls el cpl (Y.
e lize >l jo o b )S g S b s sle
0pd il )0 CuiiSe oS5 aS g, 00 HleS all 0s,S

0 10000 20000

30000 40000 50000 60000

)o (Lgd‘:‘dﬁ"" 61-‘%,45 O‘JAQJ) °d~’5)-“~’ 41.>)4 i (‘5‘4.7:.?)> o.bj).w.u AJ.>)A )‘ W-A-A.iﬂ ‘SLQAJ}A: Mg 9 CO MJG-LC @"&LY \_)‘).A.n.&; q JS..’::

60000
50000 = @
40000 f=

30000 =

led

Mg (ppm)

- .
- -q---------.---.-..

20000 =

L] L]
10000 f= L

0 L i I L

0 200 400 600 800 1000

Mn (ppm)

6000

5000 f=

4000 b @

3000 = ..-------------..-.-.-..-

Al (ppm)

2000 f=
L ® @

1000 =

0 I i i i

0 200 400 600 800 1000

Mn (ppm)

Mg (mm)
S S le I8l
60
o] A
S0 b @~ =nan. & <
=0 -
j=" ..
S0}
= 204 5]
10
U L L L L A
0 20 40 60 80 100 120
V (mm)
250
c
200 °
E 150}
=3 .
o P
= 100} ® "0 °
[_' .’--d .
50 o
0 A 'l L I 1
0 20 40 60 80 100 120
V (mm)

(S el )l CiiXe sladiged 10 00y F  oleS polic x g5 0 i 90 (slo,loged Ve SIS


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

Ol (bt G 5 (ol jols almo

iz ol ¢ 5l 441

Ozt Co e o5 la> sbojre g ddlaie 4 owwd

OBl caws g pligls oren g 5 il LSS
Ailes g53‘.>)..\§<l..17.wﬁ);’.>w

&l
[1] Karimzadeh  Somarin A., Moayyed
M., “Granite- and gabbrodiorite-associated skarn
deposits of NW Iran”, Ore Geology Reviews, 20
(2002) 127-138.
[2] Meinert L., “Variability of skarn deposits:
Guides to exploration”, Revolution in the earth

sciences, (1983) 301-16.

[3] Zhao W.W., Zhou M.F., “In-situ LA—ICP-MS
trace elemental analyses of magnetite: The
Mesozoic Tengtie skarn Fe deposit in the Nanling
Range, South China”, Ore Geology Reviews 65

(2015) 872-883.

[4] Dupuis C., Beaudoin G., “Discriminant
diagrams  for iron oxide trace element
fingerprinting of mineral deposit types”, Mineral.
Deposita 46 (4) (2011) 319-335.

[5] McQueen K.G., Cross A.J., “Magnetite as a
geochemical sampling medium: application to
skarn deposits”, The State of the Regolith,
Geological  Society of Australia  Special
Publication 20 (1998) 194-199.

[6] Ghorbani M., “Economic geology of Iran,
mineral  deposits and natural resources”,
Iranzamin publication (2007) 569 p.

[7]1 Azizi H., “Petrography and petrogenesis of
Shahrak iron ore deposit, Takab”, M.sc. thesis,
University of Sfahan (1992).

[8] Sadeghi M., Lotfi M., "Comparison of iron
deposit of Shahrak 1 in the northwest of Bijar with
different types of iron deposits”, 33rd Conference
of Earth Sciences, Geological Survey of Iran
(2014).

[9] Mohammadi S., Mehdikhani b., Imam Alipour
A., "Study of mineralogy, petrography and
geochemistry of Arjin iron deposit", 34th Earth
Sciences Conference, Geological Survey and
Mineral Exploration Organization (2015).

[10] Mohammadi F., Moghaddasi S.J., Ebrahimi
M., "Study of Shatnasi mineralogy, geochemistry
and formation of Gozel Darreh iron deposit

Cudlo 59

(ol gy 3 ol Cans 4 @S ete
S 5 el role ond () 5 S)KAL (5 TS
Sl he S ol 03 coiifa

slaaxly ;o (S,038l5 B (Juym5)lsS Setul Soii -
05l SlelS degaze JoSa5 el dilate  Jaglgo- Sal
923 ol yote Glb 5 el o (VL puolie Jols gon 5o
el 00l Sganl g CudgiwYy wiadse i w5 (L8
Slds cpl golaidl 5 ol S lee 4 ol -
slcdl b IS cwae g gl oogi gl axS, — &5, &9
o BB o ablic ;o piilr 5 > glad oas
Mﬁomootﬁgﬁ;;@)lﬂwkjw}lqafayw
Jole b slaSal Bl SleSs 5 Jlw I puiitans
A =yl oSS 00g e g 0009 e

Sl plBd el phals eles Slid SO e -
@5 0ol lisee Jolhe b o] GlaS polie oS 5 g ol
ColiSe Sy oyl (oo b3l ojlps S oS5 g
G i YL Cod 4 o ke oz 950 sl
oSl polie @ o US55 Gmly e 5 pgateed]
5 ol JSis oSl Gyl S 0 solie en
ol g ol Sis gled b ooaigpuy g0l S Al e
Bgd (o0 pasuie 8l Jle Gl g e sate lade

Ol gl cuife o wb] ol 5l gomles -
S g St (Sied 055 L a5 wis S8l 08 e
gblie () p 50 Sl 09u 5 CoiiSe yhud g S o
Sl glyran Jaco

e conig ey (63l ,50 (b bodlg it ai g0 L -
g Gl alils azgr BB rals oiiSe sle diges LS
CILS 55 i (oS ple o5l ailobes o o5 ams o i
Ll 70850 CoiiSe

Shs,u8

Copde 6, Ken 5l as ails o g3 055 dlie Bacns

Ol 59,8 wald s 4 (lmy e ool S oS,


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

\f’\ QL""M)‘ sf O)Lo.a:: ‘Y" ‘.\.L?

[20] Righter K., Sutton S.R., Newville M., Le L.,
Schwandt C.S., Uchida H., Lavina B., Downs R.T.,
“An experimental study of the oxidation state of
vanadium in spinel and basaltic melt with
implications for the origin of planetary basalt”,
American Mineralogist 91(2006) 1643-1656.

[21] Sievwright R.H., Wilkinson J.J., O’Neill
H.S.C., Berry AJ., “Thermodynamic controls on
element partitioning between titanomagnetite and
andesitic—dacitic silicate melts”, Contrib Mineral
Petrol 172 (62) (2017) 1-33.

[22] Nadoll P., Mauk J.L., Hayes T.S., Koenig
A.E., Box S.E., “Geochemistry of magnetite from
hydrothermal ore deposits and host rocks of the
Mesoproterozoic Belt Supergroup, United States”,

Economic Geology 107 (2012) 1275-1292.

[23] Dare S.A., Barn, S.J., Beaudoin G., “Variation
in trace element content of magnetite crystallized
from a fractionating sulfide liquid, Sudbury,
Canada: Implications for provenance
discrimination”, Geochimica et Cosmochimica

Acta 88 (2012) 27-50.

[24] Nabavi M. H., "An Introduction to the
Geology of Iran", Geological Survey of Iran
(1976) 109 pp (in Persian).

[25] Babakhani A., Qalamqash J., “Geological
map 1: 100000 Takhteh Soleiman”, Geological
Survey of Iran (1371).

[26] Haldar S.K., “Introduction to mineralogy and

petrology”, Elsevier (2020).

[27] Helmi F., “Skarns and Skarn deposits; With a
special look at Iranian skarns”, Amirkabir
Publications (2009) 1- 338 (in Persian).

[28] Whitney D.L., Evans B.W., “Abbreviations
for names of rock-forming minerals”, American

mineralogist 95 (2010) 185-187.

[29] Ohmoto H., “Nonredox transformations of
magnetite-hematite in hydrothermal systems”,
Econ. Geol. 98 (2003) 157-61.

[30] Nadoll P., Angerer T., Mauk J. L., French D.,
Walshe J., "The chemistry of hydrothermal
magnetite: A review”, Ore Geology Reviews 61
(2014) 1-32.

[31] Huang X., Qi L., Meng Y., “Trace element
and REE geochemistry of minerals from

(southeast of Zanjan)", M.Sc. Thesis, Payame
Noor University of Tehran (2013).

[11] Hamidvand M., "Mineralogy, Geochemistry
and Genesis of Incheh Rahbari Iron Ore, South
Zanjan", M.Sc. Thesis, Zanjan University (2015).
[12] Shafaeipour N., Mokhtari M.A.A., Kouhestani
H., Honarmand M., "Petrology and Mineralogy of
Qozlu Iron Ore, West Zanjan", 24th Conference of
Iranian  Crystallography and  Mineralogy
Association, Shahroud University of Technology
(2016).

[13] Kalvandi F., Ebrahimi M., Mokhtari M.A.A.,
Kouhestani H., "Mineralogy and geochemistry of
Khakriz iron deposit, southwest of Zanjan", 24th
Conference of Iranian Crystallography and
Mineralogy Association, Shahroud University of
Technology (2016).

[14] Ahmadzadeh S.,
petrography, geochemistry and thermodynamics of
metamorphic rocks from the Alam Kandi area,
west of Mahneshan, NW Iran”, Master Thesis,
Faculty of Natural Sciences, University of Tabriz
(2009).

[15] Mehr Iron Ore Co., "Final Report on Alam
Kennedy Iron Ore Mine Exploration”, Industry,
Mining and Trade Organization of Zanjan Province
(2007).

[16] Dare S.A.S., Barnes S.J., Beaudoin G., Méric
J., Boutroy E., Potvin-Doucet C., “Trace elements
in magnetite as petrogenetic indicators”, Miner
Deposita 49 (2014) 785-796.

[17] Liu P.P., Zhou M.F., Chen W.T., Gao J.F.,
Huang X.W., “In-situ LAICP-MS trace elemental
analyses of magnetite: Fe-Ti-(V) oxidebearing
mafic—ultramafic  layered intrusions of the
Emeishan Large Igneous Province. SW China”,
Ore Geol Rev 65 (2015) 853-871.

[18] Nadoll P., Angerer T., Mauk J.L., French D.,
Walshe J., “The chemistry of hydrothermal
magnetite: a review”, Ore Geol Rev 61 (2014) 1-
32.

[19] Huang X.W., Gao J.F., Qi L., Meng Y.M.,
Wang Y.C., Dai Z.H., “Insitu LA-ICP-MS trace
elements analysis of  magnetite: the
Fenghuangshan Cu-Fe-Au deposit, Tongling,
Eastern China”, Ore Geol Rev 72 (2016) 746-759.

“Investigations  on


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html

[ Downloaded from ijcm.ir on 2025-07-04 ]

[ DOR: 20.1001.1.17263689.1401.30.4.6.6 ]

[ DOI: 10.52547/ijcm.30.4.653 ]

Ol (bt G 5 (ol jols almo

iz ol ¢ 5l sl 444

magnetite from iron skarn deposits”’, Economic
Geology 110 (2015) 1-8.

[33] Ilton E.S., Eugster H.P., “Base metal
exchange between magnetite and a chloride-rich
hydrothermal fluid”, Geochimica et
Cosmochimica Acta 53(2) (1989) 291-301.

Heifengshan, Shuangfengshan and Shaquanzi (Cu—
) Fe deposit, eastern Tianshan Mountain”, Mineral

Deposits 32 (2013) 1188-1210.

[32] Hu H., Lentz D., Li J.W., McCarron T., Zhao
X.F., Hall D., “Reequilibration processes in


http://dx.doi.org/10.52547/ijcm.30.4.653
https://dor.isc.ac/dor/20.1001.1.17263689.1401.30.4.6.6
http://ijcm.ir/article-1-1813-fa.html
http://www.tcpdf.org

