[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

sy i .
il

AFF B AV dmio 31 A% line o)z 8)leds pidid 5 Cn o g

-“"“3)" d)‘w “?"9';"’ ‘“'."'M"‘)*W ng.?lS O)a}é ..uL..N )..al,‘.,c, O ”’UM) 9 ‘s_wu“‘ssls
oln) & ol a yuum

Y & . Y . Vv \
SN yrol Ao o 6,80 bl o Sswle de o guos! 5T e

Ol sdrog)f cdag [ L2 yosle oSl o prliiinaj 09,5 -
Ol el izl 5 Gl oL yosle 0dSLiils o puolil e 0,5 =T
Ol i e oL s ol oAl s sl 09,5 T
CANYN - 1l aens QAR+ allis il o)
Ol ols 18 ll i leds o gal; pleld sl yaCo i 3oz 6k V0 s b gl 035 oSy
ol A s oo ol (L3]Gl s 5 il o ialon ol (S — S GBlem 3508 Ay 5l ot 0503
s XRD) X 5551 Gl slabg, L WIslS’ slmasisad (hmghy (nl 5o ol uogil (5ol glacSis (Sl 55 03518 0 258
S5 Bl el 4 emme (siag) S9N 05Sy See (FE-SEM) place 31 c2ug) (G928 sSg Son b (5,10 2 p5oad
(bt G @l el s oy 2 (TGA) (ple)S (2minyzs s (DTA) Jolis zesle 55 (SEM-EDS) X (555 2
ot Sty Dot (ag5Sans ol iy )l g Bl cmsg o il 55155 (sl e glle ol ot glS
SladScd 4 5 Sl pg 2SIV 95 5035 (nl )3 Cojpglla wiins 0,55 (nl o (LW lasl (n yin ol g IB (U,
s (REE) ;0 (SLs yolie a9 655 sl &5 6580 5 9,0 (oo sl S sllo gl 09 s opo (slazss g (slaly)
G olie (e (Kot b e 0235 il S 5o ales Slss s PHL S5 G5 S0lo suiliY slaces
AFLS slaaigei 1o Ce (slmin o (2ol 0ijlo o ST 1 loadlY (550 50 o jhud GlaJlS 5 s, «uslon dam) 03
S e 5 0 S 53 (A SIS slaal (S (b (ST (S5 als Sl gl adsl S 4y o

> Co s LS f)ab“;fb',.a[;c f o o b d&@‘ﬁf‘)]}jﬁoﬂ_&d (oS’ s ol

(Comals 5 ol ey ) (Sliitsl sLacki e

G5 Jled g 08 Jlod (Jlod jo el oS axien (6 5d
oS Glogems 5 a2,00 Cap padlS LLS 3bls) j5iS
[V] wlasl
“Jled 5o GBS el p1BS alea 5l S b 0038
A By 05z S eghS V0 03l sl lnl 3y
iy 5l S g 0o Bly (S92 el Sl 40>
Sl (ol o sl Swd = a5 -l 15508

Ay 5l i 0,33 Gl Y] lal sl e slaag,

iz ol 2 4 el IS 51 s s sl ol
9=y G Ll 05,5 95 5 (Ko 50 ali e by
Jld )0 ol lissen 3150 29250 P sl LuilS)
azg LS )18 ole)S b ,lls 5 (635 0 55l 5 258
33 Crgan B o el 5l (ol )3T slacSin (3558 4
sloalyd an anasly HJglS ples jpas bl bLG
gladaxde B coenl 5l 92 2 Sl (b)) Sl S
S, 50 085118 oaae Hob asoals ol plB3 [V] wiyls 5

abedini2020@yahoo.com : S 2SI ey (= FF) YYVVEV Y 5l (- FF) YYAVYIYE 150l ¢ Jgtae oo o5


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

el ool S 5 sl sl alone GO e 6,8l ale cguas] AY-

sdy bulya LV YAA g5e Jsb L Co-Ka 5 L Xpert
=02 (@) olml Gaxe olse s 918 5 Dlihow 3550 X
Glasgly oS o S Kw a5ges XRD slads o0 050
ploul aids jo am ;0 V¥ slaggly e g 20=4-70°
SlaSlS (oegos alolid 5 @bt (owyp 5l o 085
sloglS saass glulil jolaie 4y 0,33 sains LSS
Wged Jlaz i al> e 3 0ud a5 Ages A (3l (o)
Slasby, dn oy 28 SLSE e (Bl o> b ) sla
PRy W S I S| W NS RN K VA YK g EE VRO
50 0o V5l S o3lasl b sladigas sl Ll ololis
304,30 VY Glagly e 920 =4 =357 Glaygl; 0,mnS
sloa s oas u'“"‘JS‘ LLS e e 6&@[5 RS
c‘;.w (5L‘bg5’L§ )| ff Lsa.auo )L:T Bl [ ‘Ltbw) W)
poe 9 (5 ob Glow o) (Bl daald (Sad e 92
Uil E9- g Cale Jdo 4y o cwy et Slo SIS Bds suxs
&_wéLauw 44).79 GDLAJMD5‘5MJ))J Syge o)...‘>\>
S bacln Sy (Hlolse Bl 4y by po slagbg, oIS
| esterss M8 s S S (sladipes 41525 5 45 Ll
A plogl (s 45) adss

" SL oS () JS8) 35800 wgeine S5 poS askad
Ol 5o Sl oais (g 02038 (nl (oedipee) 9 (ol
SS9 @i oS 25 NS plerdine; Jelse (ragh
Ol S 3 30559 0 9 01539 ,8 laan ] e ol
55 703 5 gt oy 5o Lo LS ki gla S el
b Ce s Eu Lo () Loun s shocs, Vo 5 laa sty

el 00 ooy 0y el S

IR O9)

o ol (28asloil 5 o (i 99 50 el 0
0y2>S S (g Sa ihaie ;0 39290 (S slaoaly
(s 85 D50 ;0Sg0 SlaSiw b ol B3l 5 o
et 25,0 Slaans] sl g b JgilS 5l aiged Troslaas
S5, O et oSy o et bl 2 LSS
Sl Sy oS Sty (il sba)l5 A Jore
L ol 0 4 atly Slaais] slacSin (598us,Se
9= 85y S Jasgi LT gy 5 S paiie Vo e
aseial ol slasls Slolis gl asuls s oiudad
olie (psd 5d g oy Lo S £55 9 IS 0SS o
T a by Wiz 4 diged 36 (S g (S ool yolie
WAL 4525 5

XRD) X g5y (5ol

5 0, oo LSas sla gl S Slulis jglais 4
Ao g ol diges A dlawd o oy Gl S cansy olull
Philips ol&ws 3l eolawl L (XRD) X (555 5 il (o,

Legend

Al: Alborz

AJT: Anarak-Jandaq terrane
EIR: Eastern Iranian Ranges
Ch: Great Kavir block

I<d: Kopeh Dagh

Lu: Lut block

Mp: Makran accretionary prisms
Ph: Posht-e- Badam block

SS7: Sanandaj-Sirjan zone

Th: Tabas block

UDE: Urmia- Dokhtar magmatic belt
Vz: Yazd block

Za: Zagros fold and thrust belt

35°N

30°N

o A_f)).)));ww)‘@mw)m UJQSLYo)oouTu.,LJfAS[Y] u‘/ul‘_g)l..}L.u dbwm \J&.b


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

AYY oS ALY jolie sendime) g owlid SIS

AR ylis; oF ol YA al>

JLo)l IsblS 425 ALS Chemex olKiols;l 4o ICP-MS)
ol oBiule;l jo wiges VY o (LOI) 15 olge lade o
2 @S 5l ey diged 05 S (s GRS elel  eads
O Jgo) ad cpeend 42,80 10 Doy ol 5 5l 4> 50 A0
RS
e b Sty a5 Bl (53985 LT
3 el Cooms dy (Soad oS g () — (B0 W) b
shanpeS cnlojls sl (S neS o) 90 JuuS Jlos
Sl aslel ez o U ;K50 e 3l g Ldll U g SO
U gouml SlicasT glaiw 5l cdél oo, ol an S
el 00l LSS (g g w4 S8lo o5 g Lawlgus
9 Semsld 0 50 (S i i peS (nl o I sl
5 &5 @iy Gl ol Jdo 4 [F] wjls cojail
e de g ol (calidin la)liSle 5 b S
Ca508,5 (el 551 oS 5 b sl S slacSs dgki
L oo ol ais oS Slaais] slacw (5,0 4 Cuje0 g
Sl 0095 ol pars SIS 153 5 lS g LSS

St L8 51 o5 plsie & i 5 0,055

SLeatsl gl jlonas jsbo 4y 5005 @8ly 4y o
L ol il (S5 g Cojail S gy sl S5 L
oLy licaisT slacSiu (F JS8) ol odd oS g5
P 5ol 4 blo (S SO 4 (Sl gl )0 00l
SN0 ya (5,0l (6l g 09 onalie JB (S50 g je)8
L, jo aihis cpl )0 Gloo s o5 Sle 3o s
(ol Gl islen )0 0gd 0 onps Slaais] slaoslg b
S50 adlate ;5 (s pur 5 Seilgp «SGL3,T slagle S
e il Pl 02 oSS aites pansis BB ow)n
S, S0 Ay o 4y o Sl 5o slaaigy ul b bl o 55
“ e QUi glme gl gy (AT S sl S5
L bls,l )0 eoes jo-b an JgilS 0,58 JSCis oS aeo
o US) el gl sl Sliais] glacSin Sl So
OIPLS 038 (s sladsaed ( oS pb a o s o
99 A &S W )5 g (owsb b o SO, Il e
Sy Wb o 043 (glaslad Cow 5 0 500 D90
e | B 50 Ske g ool sloan STl oleazs,

95 955 95w Ko

SlaosSang S 5l o3l b (oSS (bt I sloom 2
Al sy S92 5 (aiged a1 SEM) g (55 25l
- oy 2 s plzdil (abges S gl FE-SEM) (Jla_e
LEO\VfA« VP Jas CeSuws ,Seo 5l oolawl L SEM sla
1338 3L (EDS) X (595 5 5551 ol n il 4 e
98 g Slidio 35 10 el SIS olBinlesl jo Ll
3 oltws (Bpae 5y o) plxl (2,5) olnl (Saxe Slse
L) lhocee 6L, 5 s oS Yo BAY ()5 i o
D ygmo A )y 2 Oy9—0 (Slddiged b Ol o Joo YY
@y T s 5 W 03lel i 530 Sz sS (cloamio
55 FE-SEM . (gla s 5 s 031 Gidigy 0,8 by bl
o8l ks ozl Slge atd iy Sbdasuie olfisl;l o
Lo el 95 il FEINOVA 450 oo olSiws b o5
b syl ppgas glej yo ol (Bras sy ol el
Ol s SLaGLS 45 (g0 diged 3,8 Ll Slgsls
g 53y p3Y Jlade a9 00t (3lu @l 5 silulas
S ez dhewsr @pe e les O 3ga> sl b (laio
s oilingy Mo b o bl (gl s 5 26,5 13

by ey i

ST (539 U9y 90 4o Ladiged odd ok slasby,y p 9!
o0y laz a2 g 5ai yUle gy 45 53,500 V51 e )
omleyS cepn Lol 5 lv 4z 0 VY0 gloo U caiog,
STA  Jow oKiws 5l oolatwl L lga ¢ ;o daBs ;o a> 00 -
oKisle;l o NETZSCH o5, es-lw 409 PC LUXX
plos!l ol ! (Sose dlge (5918 Slidiod 3 1 it SIS
9 ICP-AES (gi9) 95 dy ymolie (o2 Lol (ymo) 4t 3205
ICP-MS

o)...>\> )‘ 4.:5.0) \\ \)‘..\Ju ‘QSAHLH'U(S,[S 6L®L5..u))a )‘ =
26y Slaassl )3 Gl wiges ¥ g JgilS
oy 4 ol polie polie s lp (Sujul slas)
el ead cax glewdy el i sueab
G b Sy S pole polie s o ICP-AES)

el s cax Gledy e o @b i,


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

Ol (ol G 5 (owlids yols almo

AYY

JSs) asts oamlice JB JelS 0,058 5 i aw U ool

Ayle ol LSis o ole)S sla

u_)‘ B LshA_&A oolo j_))J_o.:.w&_«.o_w‘fbM‘ LgL(b)lS

) el olie a1 6l ICP-AES .5 i ddlaie ‘50)&41 bS5 Il sladige Jhg, 4 oleord sloas o0 gl ) Jeua

PPM (5 2 p )5 o ) ;36 (S g Gz pobe Gl ICP-MS ) 4 5 (555 w03 o

gyl NP sl igas
JBsTas | SHKOI | SHKO2 | SHK04 | SHKO06 | SHK07 | SHKO08 | SHK09 | SHK10 | SHK11 | SHK12 | SHK13 | SHK14 | SHK15
SiO, ) OFADL | AV | BN | SY VA | FEXA | OFF0 | FYYY | SYAL | SVNE | SN | PAE | POFA | RV
AlOs ) VEES | VSAA | AVAY [ AVOY | VYN | AVYY | AYEY | AYYE | AYYY | AVAY | AV | AYAE | Yy
Fe,0; ~f £A OF XY | £Es | fAA | Ay | YR | aYs | YAS | VXYY | YYA | EYY | YvA
MgO ) FAE | YAY | - 0A - fV -4 - oY el - YY - b8 e A R £ el
CaO ) FXY | OAD -NY -NY AN SN0 Y NY -NY 0¥ oA - L)
Na,O o) TP | YA Yy - YA Y o v hdi Yy .Y nYe - YY A
K>0 ) YYe | v na VYA | Y | e \ Ay VYO | oYY \Ia SAY |V F AY
TiO, o) <A e . FY < FA - OA - AY - AY - by <0F | cAde | - aY .0V - by
Cr,04 o) RS 2SN R o N INRIRY'N S IRYPY 4 i INRORS i Gl INRURL.L S8 (RIS ol IR\ i INRUPR'A dil NRUPS'A S INRUPS o OB INRUPS & d INRORS 0
P,0s o) s <) AR PAR <N F . YY NA NN <A oYY - . oA
MnO ) .Y - oA NY Y e SNy XY N -V 2 S RN 4 oA
LOI - A XYL VNS | A PO | AYAD | VVEA L NVYA | NNYA | V00 | 3y | VXA | v
Egome - A9,20A [ A9AYY | A9,AAF [ 492-F | 99,207 | 19AAF | 99, YVY | 49,AAY [ 492-¥ | 49,AYF [ 193AY | 4947Y | 9348V
Hf A Ve Y VAN VEA VY YAA A Ve VEY WA A q¥ A
Nb A 9,8 qy YA YA W) \£4 V&Y Vo0 Vo0 Vo X Ve X Vo f Ve ¥
Ta A -V <0 \hs \hs A Y0 VA A <A A% % <A .Y
Th X V8,0 VOF | WAY | Vo) 1WA WA | W | ey WA | AN oA AY £
Zr A VOVX | VOOF | YN [ VANV [ VR | YA | VRAY | VO | VOV | YYEY [ A8V A | 1080 | VoY
Y A TYN | YYD | YA | YEo | YEs | Fef | YEA | YVE | YYOL | YAY | YOA | YVY | YAO
La A YYA | YAN Yor | YY) Y8\ YES | YYA | YO | YAV | YV) VoY V4 VY)Y
Ce A OVA | %A | Fa) 20 | YO OVY | FAY | YOY | fYY | OYVA | YYD | YAA | YO
Pr Y [ OFA | EFY LAY | FAN LFA | ACA | VFA | 80T | AYE | AFE | YR EYS | YAY
Nd ha YYY | Yoy | Yo | Yof \EY | Yen | YAY '8\ YEY | YrA WY OVEY "Wy
Sm -0 F00 | YV | 00 FOA | YEO | OfFY | OFF | vEa | F¥0 | sYY | YOF | vpv Y 0A
Eu Y VeV o[ ey |y V& PV VYA | WNE hasx \Y \FY na - VY has
Gd N \rd) Y- O A | ENE | Y FYO | FAQ | YYY | FNA OA YYY | OYYA Y)Y
Tb o) - by .00 < AY . FY < VF < VA < AY n% < V¥ <20 - FY < F) FY
Dy N £, FAY | FFE | YAA VAR | EYS | FAA | YASE | EYY | 00F | YY) YEE | YOA
Ho Y VA £ - AY SNE | e® A VoY SEE L AN | ) -0 - FA 0
Er Y YeY | YYY | YYA | YYP \hs \i'd AFEL! VEY | ovEY | Yy V24 ) 0F \ Y
Tm o v - ad - XV Y hi - f4 XY h - FA . XY - Y - ¥a
Yb N VAO | Yy | YYE | v AT Y04 ANy VOY | YEA | YAA \AQ \has VAN
Lu o) < ¥0 . ¥y - Ff < f- . YF FY - 0) % - fo < FA . ¥y .Y .Y
REE - VoYY | AYANE [ VFY [ AYYAY | ARV [ VF A [ ATYYA | VA0 | YY00 | VSVAF | £EAS | YAYXS | Ve ef
EuEu* - - A0 <A - va - A AY AY AN AN N - A - AQ <A A
Ce/Ce* - A | VY .58 -V e NY | evy hal .58 .55 A - VY Y
(La)Yb)y - 9, Y | oAYE | oaxY | wWeo | g, Ve [ Ve | oYYY | OAYR | BFY | VoY £
(LREE/HREE)y - YN A% YA Yes | YA | Y0 | YOA | YOA | YoOr | Yva Y- Y, VY Y-



http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijem.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

AYY

...OJ#$5lA9tuy<fab$ °"ﬂ¢ma}5g§“h$u96-

VAR lias) oF o,led YA al>

A Jma 50 gl Some sole 5 (il lacKiw o b (0 5 o 130 Caoms 43 20 e 5 S 0,050

59"’[1‘!0‘E SB'I?'O"E 59“]9‘.30"15 59210°E

N

d
z | »*
g"} - =
:"': - - -
% TR
- T L o 2 - A
-’ -t - S K K I T " E
e R B =
N RO Qo
e ee %
ototete ozel e AXKKL IS
z % < S AT
K Relelee e e v eie
= o SR LT THRRARHELAKHL AN
P R R R T R R R I I IR = =
(I X
(X LAAKND LK
CHICHIAHA X
e
™ S REIZ — ~
Legend
Alluvium sediments (Quaternary)
- Kaolinization occurrence
m Trachy-andesite
= Faults
g Andesite. ~_____ Road
U
g Tuff
& u

m Pyroxene andesite

U )—A-MJ quij o,.'.u..S“ g G...JL..MJQ.«.A) Ads Y‘ ‘S-N&

Andesite ||

LA = - R i . £ s i

5 sl (@1 ¥ U

e ];U‘f]y)b u—‘”i LsLb;“ S‘)?"é’ (o ‘f‘)M‘ L;LQJK

~

Kaolin

B o ¥
03D (59 (g S B9y 5985 (O T 0 05SSRl sl a5l (SO e jo 53K slaalST s (Al PSS
Brddled S 2 0 SIS



http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijem.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

Olnl (oolid (G g (oulids sl alono

GANS (5 ,8L ¢ cmle (o] AY'E

ol ools 50T sl 4 K5, e (slais

b GE laow; »
5)leS sla gls S Sw slodises sl XRD gl
wasbl el oIl eslon (pun o Saga wolS
) Syl 5l 5 Comg )l cish joo Cige (uigSlS
ol 00 alalid o, Lo 35 (8 JS5) ol las
i glS eyl el sats als cladigas o o ol
Al gyl Sl 09,5 (slasl .ol codslyjsetige 5 Cunslle
L (o ¥) alB 5 gyl ) o (glimin oy alols Ly (- - 1)
3 [F] Wi e atrin pg Sl VY Glamas o alold
Mo alian b el SLS (w9 90 diged
50 QD i s slaalols Uy oi 4 (- <)
Ve FA QLYY (20) langly slacasdse ;0 pg il VYT
@leyS lesd L 5 (WY JS2) ol et a0 Y09
030,8 (+ 0 V) Al wal oli8l o ol 5 il a0 e e
Sozme S g ol ool sl il e o] e aS el
Sloiy) abwg Copglle [V] 0dl LSGw any LS
5 olely b (ole S 4o XRD 9z (g30aie
O et el plulid BB (59 Sl slacgSing S
Sl S5 planels SLL 5 05 Y o fuslle
Ve el Ll il by Lo po b 51 o5ier cod
ol Gl 5] gl Vo)) s XRD als 5l g 2Kl

@v).,\ai s 5, KKw
il Sl a5 wimd oo (LS (595 Son slae 2
Srdrgm Sk ol g o9 als lawgie g (9l 4t
(ol Hlwals b sl S5 b ol o s
) e s s 0 (2155 4 1S 5 S el
Slo SLS i M Db 5, sboysh 5l sbalbs b S
ye U Y()) ‘fu:}al} 4_’5|) l_’ Lﬁ)%}’)y—) ol w9 o).u
S yd G904 kel a8 sitacs o us] g9 5l (a0
JSb L (@dld JSo) oS aews U Llo U5 slo 5l
S 5 do, £ dgas SIS ol ldisd ge 0dyd Cou i
sbojoh cdys 5l (S oabios Jold 1) Siw (ol S
i JLo e a8l g gunaalis glyls oD
5% 9 039 gy LacSiw ool 5o S 2 D (ot S o
FaAd o 55 e 5 (S Sy dajsly Sl s (S
Hn 5 S Sa S & Il s
Fogus oLl gl Lawald (0 JSUo) 058 g0 0o ablis
il ee S (pl jo e o S ) S 2o 0 b
Ol e oo Jols 1) Kis a0 )0 # U F 050 5 00l Sl
o0t fas C)ls A Sl 5o 15150 g esg hebin, SB
o)‘|..x_§| l_’ 9 )‘\)JL.L dous 9 )l\)ﬁ S ygo L Lﬁuf.b% ]
1o aS sl e o LS () o e Lo VO L -0
o ST 5 Blo,S wo IS a4 Sle s sleanl s o Slee
O U NN Ny RN

5. , N 200 pm _ ,
Loolyed MST95d sloyoh caiyo (Wl ((XPL cabolite sapkad ;g5 ,0) cond i dilain joil locKiw I o 9%wg,Sen pglas &S

Sl S5 5 (gawl dacly,S 5 ML slayol i ys b olped (6 pd 0 b (o ol (i juing 3 sla SIS Slu 55 05,518 a5 g IS
aits [0] g ye 5l 418,55 Sl S Ch g 0,5 S5 :0pq «gaml Ep oIS Chl S g2k Pl) s, IS & (s Lazs | slo ailas o5


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijem.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

AYD

-0y 0 Y jolie cerdinee) 5 (ol S

VAR lias) oF o,led YA al>

2000 s
2
7]
51000—
.S ~
o g
= 2 8oy 287082 . & 5. a5
0 Do AT | .
10 20 30 40 50 60 70
2-Theta(”)

Qz ol It o gefue :Ms) ad, IS 4 g lais] glalis o) pé bS5 Bd> 5l iy SHKO8 &ges XRD o651 £ JsCi
S [0] gz yo 5l 4383 5 (Coslon Hem g cusgll :Alu 55,155

Intensity (Counts)

Intensity (Counts)

rllmu 18 495
T2 Mnt |. ||
f (1 SHKAT
\ ; | || e i
H f
] o \Vm v -
T8 Hal GH.&
Ewhnwcol J J{ Ethylen glycol
solvated |
som eyl |
.l\ # W “ i
9360 1 \
Lk U
; T
g b
§ f | Hemdllqmc
E | m: M |
illll 1. "
1 "T":. Pty g
Vo p
¥ by e
" Au ] n
| SHK-07
nT Powder
| s
V ‘--‘_J"w\&/.«
WA N ety
<

sralas SHK-57 @gei (o 9 SHK-07 aiges (¢ GH-6 dgai (@l icalize slboylos b JgilS sloaiges XRD slagSUl ¥ JSCi
gl ygeige Mt ‘C‘...o}‘—‘ Alu o pglla Hal s :Gp 5,155 Qz ol It (o g5%e MS ey )l 2ITS) 423, IS 4 (o, Las
i [0] 2 o 5l 48,5 (cudT:AD § cosJgls Kln


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

Ol (ol G 5 (owlids yols almo

GO e 6,8l ale cguas] AYS

Sl 00l S Cowg,l> 5l dges odes Gusu aS (g,5b
5 ol spaiagl] Jold Sl po (ol jolie (o A JS5)
2595555 5 o2l vpemaliy Jold S )lrg 5L 50 poly
XRD (558l it mmsly 9 521 00,555 Jolds Cpuss
5 bl 55155 (i SLa LS S5 5 GH-6 aiged
b ams oo plis ) s 1 0038 0 Sy lag 5L
bl 5,165 sla SIS 8ezg caums lis ju diges (! EDS
Sl LS g Sl eiiSogilind o JSg) gl U
(& oA sla S2)

Cuish y3eiise 5 Cojglle gl bl Gla SIS i
ey 0 aseioe SHK-07 aSgai XRD gl yolul
L s slosls jl slo S 0925 523 FE-SEM sl
o953 syl 5l as be a8 o 5 ST ) Sglie sla S
slass g sladyd slaca pglle (1R JS8) (oS JS2
S8 Cell S8 Slaazmio 5 (05 & 1 slaSl) S5
ey Ol 9 5sks llyd 4 Copdlle SISk, (o8
05,0k el ol Kaegh (S VY] el anly o owlis
aile sk Glo G 3l el JS5 gl slacy gl a5
S e S lasss glaca nglle aiis s 5 5 lwald
b oSl per (Foliie (wlidinm) slatamm
5 Loy 5Y wdjlsn clags,lsT,5T « iliassl gla ST
IS ple S (Gl S0 L Snd (S0 00,80 sloSan
ol eSis ey 50 cilelw 0 99390 yo] lade aslazs §
sl Ss L slacapglle 0,138 o i1 il S 5 o SIS
9905 o 4 (ol Jolds die o (laiss Uy (slain
s ol 5l 8 S @ slalg) IS L slacs pdlla
i 5 g S Gl o bazme ol (VL ke
gled ool lade Gl L 5 [VY] ead olisS (slalg) 2o dlla
~Conglle b Gl KL sloSTy sl slace gl
VU gl Vor i (Job (o p 3550 diged )3 sl sla
sy glaadg ws)ls segls VY L5 O, had g ey e
S (09,80 ) 5l G Job Lo (=) S dlla
ages 50 gl sla,sh [VO N F] wils ol SiOALO;
To i 5 eays smSe sl St s () 2 955
Sl yustin ogilb YA« e B0« 5l LT ojlail g an

e s 55 s 2 5 Y Saglle pLuli
el 5 [A] sl oz ()08 o ol 4 S L
St Bl s 0l 5 UK 52 ik el 4 4t
s Ol 053 3l ag LLSIVE L VY jo s g 00 5
sloalily cnslle (SLS «myp 990 aiged po [1] s
(20) (slasly cmdso 15 i @ 2SI TIOY 5 VY
slaals Gas aS bl 5l g ol jasive 4,0 Y4 g VF40
o JoSlS sl e ST 0 aSSIYIOA 5§ VY @y SGo3
) poraSIY conglle o9y w28l Ral8l g (ol os
Sezg el (@ V US) [V ] ol ali () 2 9590 igad 5o
42,0 ) B F opns )0 Igls sladiges )3 Codgh jeecise
borye sloall oV S0 @ azgi b [V 1] 09l o0 pateiee
42,0 ) B Y G oy 990 diged )3 Sudoh jgelise 4
loalold (2l o JoSIS sl Lo o 85 5l 5 s
Ol loald 5 o cuish jaige SIS )0 (d) slamio o
Slass o ol ads ecdl LS o el cpl sl 03,5 > 4 > |,
S o=l sl el ol 5 il a0 00 ole S
L oo Hlos diged jo bald Sbol> [VV] 948 s Cgmxs
oS oI5 Iy 3 00 Kt digad 4y et 5SS L
2 O b 3 el (p) 2 990 Aiged ;0 SIS (nl 092y 2
bl aseis g eI VIOV V10 all g0 b e dgils IS
S o=l G g (o)) olastiwl glaalB b o5 5 a4y oS
ald ol rels el oS5 sl s o jls Slgen
ald o (o JSi) ol eas Td Lzl 8l s (0 )
JoSelS GhsT L ooty jlas aiged ;o S fls” SIS (- Y)
d 5 ops o plic jrals laa (o ool Sid diged 4y oo
FeooloS e o dli ol @Sl 5l el ol L, ]
O plo,S Jled jo g aiils wal iolidl ol 3 ool a0
4 ocd o g ol el s 5l s s ol 5 il a0
@S L8 a5 S plgs e el aid) o ) IS8 0 Sl
e 1S 4y Logy e 00 ol
5leS sla LS jea> SHKI14 asses XRD gl
Ol 1) Camaglo g Clod g ggSias coigll el
S5 9925 sy 2550 wigei EDS (glabas 4525 w0s o
ooy GIA Glased) 0,5 a0l ]y Comg)lar 9 okl


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijem.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

AYY o oSl ol i) 5 swlis SIS VWA Lo oF o,lad YA ol

(T Mag) eosSalis IS

-ai55 sloyly (ol V00 o ledS 5 il (xSe g U 095 (sl (Gl 51 Slae I (s (G980 gy Sin gl & YU
Veoreo oSy o ndle IS8 glazs sl sl 5l slae) jo Cosglle JSG glddg) slojsl (@ plp #e v GlesS )5 o sslle (o
AR Y0 bS5 bl e laad b SzsS glad g sla sl (&g


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

Ol (ol G 5 (owlids yols almo

GO e 6,8l ale cguas] AYA

59 GLS wgas cul 4 gy e TGA logas ool (elas
ald (o) SC8) aes o lad |y 839 s, YIVA Jobes
ol )5 sl ax ;0 £AY sgu> sled j0 digad (pl pgo 15,5
039 ol o (39 duoy0 OFY Joleo 39 Lrals L as ools &
a0 Vo Fe dga> sled ;o 0 (SoeS slile,S ald ol
el ol jads oS 59 RS L aS 098 o 0y o5 5l

Py a  5h,S ald g0 SHK-56 aiges DTA loges
S5 slwed o [l )5 ald S g ol 5 sl az 0 £Fe 5\Y
ol 5l (e Ve JS) s go las |y ol F il a0 Ve e
5 Cid 95 ) sla318 cigad () XRD ol yulul a5
sl az VY cess 5L )T als s lulis el
3 g lame an il SLS a4y bgy e Wlg oo ol S
lrog S ols caws 5l glos aily aiged (pl 4o Lol LSS
-l a3 AL dga o ST 5 LoSoo gl JenS g 000
2 P93 pSLayS adi oy 3550 Wiged 0 [IV] el SIS
=) eeSs SIS 4 by e wilgs e o5 il ax 0 5
skt osle 4 (T o s 4 L JgilS 095
Voo dgam sloo ;o diges (pl lile,S ald il el
ISt 38 i Sl o5 o jalls o5 o a0
Sogad aazgi b [WV] ol cdgn sk 56 @ coSoobie
039 iRl laie casiged (nl 4y bgiye ()0 JS) TGA
ol ol 7 dl> o as ;0 aS Wl aule w0 AVA sgu>
7250 Sl olien pgs 2SS AlB L ()35 8l odes 25y
09,5 25 SLa LS et by liee a5 vy oo Sl 4 1>
el oals olo)S alB (] (Fo S cel colil g coadgls
sla by, 5l sael s an wlis SLS mls 4 asgs b
gl (gl ekl 5l Sl SIS Hpan alise
el eag g 5l gl gl sl jpaige
gy oy (iR (iiSagilid (Cosles (g gsSne
sy el (o2l it 18 g5 025 50 ol IS
OLis I g e el gl gl QLI (ol
00isS oyl )$o sl Jlaw jo Slafgw gy Sodled a5 wno o
DA] cesloogs YU

- o Cawd Gl ol (oS 0T il a0 Ve e 5l S slales
ol )5 sl a0 Fe e L OO sgu> sboo ;o I cplans
L5 5 amois ol | oy Slas8 ald oo Jgilslie LS5
a0 W0 L AYD sles oS o0 S5 ol sl 3 ald
S oo Gl |y 995 Sl & Jgille o b ol 5 sl
ALl L olS ole am o Vor B Fe los ,o cupglla V5]
G 0l S sl a0 0. LAY sles o als ylii ], ae>
olo s 3 ol Jds aS amo e 7y 6,500 Sl S alb
u_>‘ ] wjaijbLuo L L)—‘ JJ..L.: 9 J...“Sbm 6&05;
hile,Salsbol S sl as o Vere BAee glos o S
Do IS8 & S Sapslle o 5| 2645 S
s VY oga > sbles o i 4 1.5k ,5 als g0 SHK-07
los ;o S5 lilo,S ald S g ol )5 il a0 OY)
Las (Gl e JSo) 0gd oo o0y o 5 il a0 Y+ Y.
L aisl cplo)le Slstren copglls S5 4 ba e slaald
I, SHK-07 asgai jo oS Lol L8 a5 XRD gl
TGA jlogos o 0,10 JolS' Slgsees was oo olis Cujpslla
Sg— s 03 (139 SR Al e 90 o pglle SIS 4 by pe
] S0 ,y0 \\//\ S9d—= 439 w.bls)‘..\m sdl}ﬁ).@)\)ds
L ol o ol sla Jsge yolo caws 51 L L5 o ol al> o
e SleS pgs add o 3odaie s pgs Al o 5 SIS (0
k)..&m_tj(OH) Mj)m 6@05)_? Q\)‘Q S
el 55 SHK-07 @590 TGA Jlogad jo .ol o pollalio
55Lle S a8 oo L aS 090 o0 00 Ao 0 Vo FY 0g0> g
Slesren Copella SIS 10 59 als jlaie L Lo &5 al> e
a8 i 56 SHK-53 agas 4 bgs o DTA Jlogas o)ls
ald ego g o5 il a0 VYO les o, SLS
ald aeo oo plas ol 5 il az 0 £AF les o, LSL S
oy o, T il az o Voo Ve SHld oS o SL S
oad i ol ool crws 51 ol Jds g oo el iy


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

AY4 oy Ay polie ewdime) 5 glib SIS

AR ylis; oF ol YA al>

1005. v 1050 [ o . 100TG% s 102? (0 PrAMwime
99| w 1.2 -3
| 0 15
bt g _ 1.0 95 g
i kS 694.C° 08 -8 - 10
i T a4 los 90 \ N
95| - hrd | in
94| g {04 g. 0.5
93 N $ foz| | Bs . &
2125 co/ & 120C 530C~__| & ’
0l " 0.9wt% %2 | go L2.12wt% o
—, 200 400 600 800 1000 1200 L., 200 400 600 500 1000 1200
Q Temperature/C° h-d' Temperature/c*
100:1-9”" . DTAfImw,.f_mg}
99— 13wt% . /|2
%, 1006¢” |,
97, '
| o t1.5
s e 5
95! A
94| 660/C* § 5
93| — N\ lo.s
92; FUE e -msng;_.én

< 200 400

600 800 1000 1200

Temperature/C°

SHK-56 @ige5 (s 3 SHK-53 aigei (s SHKO7 aiges (il g1y DTA-TG A (glalogai Vo JSi

sl Xu yas swdsls b (HREE) .S ol S
SLad gl pgd Alwd Asiloa i g tud (hgStiwd (ol
;o Ce ;> 4) LHREE 4 LLREE das» a5 s g5
~dges 5l (P o La g el S o HO s Dy dadiges don
g Al SaidgilS slaanl s bl b (Le
4S5 S ey Olger e Dslee 4 ilond i ol
sloSiw Slw 3o b s 2o JglS 0,58 5 lS
o 099y o‘ro.b REE e uu)‘)ﬁ‘ 9 u....:elf L: LS.Q)..\.J
Ao S 0l Hloigy o S5 olie a5 (5o
LeLREE (hns Sabs 8 g Gl S [Y-] co,us
Ol 50 axgs BB aSS oy tege (o0 V) JSB) Cenl ju]
sloaises 0 LaREE polie jiolidl o mals wlss oo o
LaHREE a_ ccs LLREE a5 coil ools QL....Q AW ﬁl:;u‘
2 LLREE So s oo Jole ol pl g &5ls (658 S o0
v s Pl 0,33 50 [VV] cnl S, T sloasgy
s oUlgs a5 Coilon 5 coidglS oz ol GBS e
9 &S.;&O.s [RPSW] s[Y*] J.'s)b ~>9>. 6)914 )L.’>L~) PR |) LREE
LeHREE « coes LLREE (s wi> 2) Sob os

b Lol (Sub S 9 S 20 (@598 0uiiS J 508 Jolge
O Sl 515
4230 oy Sl by (e 3l pr7 Slet (sondiree
P S5 Dgmme Glo )T slanlp b polie S0
PU S ol pro Ol arslre gl (Gloghy 0
2 ool sl e s idsls (b (REE)
s V] S50 paie (condiine) (b9 5l e i adlate
s oolaiwl g adal,

YA = {(XDxaotin AXK ) andesite = 1} * 100 Q)
Shie awbre (sl S5 590 paie e Xkl cnl o
oad olsl S oS (atlh paie ladel g ey oS
Ladiges (oloond 45285 mls @ 4z g b ol Slasle 6l
s HE Zr Ti Al (5 (oS ,2505 polis i 51 J9o2)
rass Qlye 4 S St 0 pnS s 4 Al jaie Nb
10 s L o Ol Al (gl S poinS sl
e 5 A odel G 4 B g Cude polie (Dlewloes oyl
P b LaREE o, (2alidl g (2ol oaiss ol
Y sz 5o Slosbrs gl gl sl o 52 IS o 50
colasl ol sl o0 o0l ialed IV IS 4o 5 a5l
ol 00 ol jo 0> 2ol L Ce o JPSlS sladiges dar jo
0233 WIS loasised Glos oo oS cnl ulsl 2 S50
lpatisnd a3 09,5 3,5 ol 09,5 93 41 1) oS 2


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

Ol (ol G 5 (owlids yols almo

(30,8 o ) s f1s S 050 Gladigad 0 S 2isS (asli yaie Glais w Al (23 L ol SB olie oy Olss Ygu

SHK04 SHKO06 SHKO07 SHKO08 SHKO09 SHK10 SHK11 SHK12 SHK13 SHK14 SHK15
La YovE VYA R a3 N SVA¥A Sy YY,0) “FV,-q SPY Y “FovF
Ce -1- A4 RS2 RUMK -£X) SAYYY RUME! “YVAA -85V -OVAF “f55- AT
Pr fO,YA YVAY S\Fs a0 Y401 S\ AT YOV £,V SYYYY YYAs | oy
Nd YT vva SYAYY YV, ¥ VAT YN E f-9 ¥4,00 ~f55Y SYAAE | -FYFR
Sm TVO) A7 SFYNF YEX Yoy Y550 fa5 Y0 Ry YAV | ALY
Eu YNy V,va -foN VAA-. -+Yo -YfAayY YAY YAAA -Yova -Yoxy Yo
Gd YT VA ~¥5 V¥ YYYY YENA “F1 -4 VoS £V £4 XVOE | ovars | vAes
Tb YENY Ve ys -FYAD YV ro£f -YAQ Y, Y oY - Yy Y. AY STV YO
Dy A8 AL ~005Y -y \YrE SFASY YA\ YEA- Y -F) 08 -YV A8
Ho Ve VE A SFQVY YAA Y. ZFY VO Y vy vopt ¥R VY R SYANA
Er YY Y4 V- “YASF V4,08 Y4 -YYA$ YT YV YE Sa,-f “YOAY vy 8
Tm VAN YAA YA YA TEYE “YAYA VY YA Ya 5. “AAY SYY VY R
Yb YyAay ATATRRN -YoAY YY XV INTAT AN Yiva f.¥a -#Y) -\FA- -1+ f4
Lu VA § vy “YAAD VENY oY SYEFY YYAY YS! AN Y. FY SVVAY

g
= F ~+— st sucro| (@1} + SHKO4 ® SHKO6 & SHKO7 ~ SHKOS

- * 4 SHKDZ—e— SHK11 80: |

- SHKO4—— SHK12 ¥~ SHK09 & SHK10 —+— SHK11 — SHK12

i e 60 ~— SHK13 - SHK14 —m- SHK15

SHKD8—— SHK15 5

B SHK09 D * . i ;

o S\ " : N o A
27 % ni [NAFATAL
[= - a 4
S g8 ! A P
- | o 0
E | ¥ a = - @
O @ g S
~ »vy 0% - ] .
2 < A\ i A
ae = = + N .
= o 2 40 m A\ ] “" . ! .

o " Ny -
L -60 =
i -80
La Pr Pm Eu Tb Ho Tm Lu La Ce Pr Nd Sm EuGd Tb Dy Ho Er Tm YbLu
- 1 ~ 1 ~ 1 - | T | T | - | T 1
Ce Nd Sm Gd Dy Er Yb

2L (S polie 555 665! (@ iomd id )0 ol glacw ol gl b ol (S polie pom Ol s o630 (@l 1Y Jsb
e yids dilaie a5l sl § (YIS sladiges ;0 [YF] o jaiS 4 ool lxige

ol o PH Sliss 92 alge 4 atly Lo 5o
a0 g oa S Hlaw,Ss Jhw sles Ol cldow e
auazg L VY OA] culoassS oo slasilld (55lky
b LeREE (gl (colél 5 caals ass) 9 0925
CiF plgtise (AN JSE) s 18 50 G Skl
G gt s YU (glod g b PH L 0l3ig,0 sl Jlow a5
ol s 51 50 PH il s 4 ues 5 0 aasliY
LSS (6)lll o es 2l 5 S -1 aaST

s (LaYb)y locanas aas o olis mls

0 ymS i an LS sladiges ;o (LREEHREE)N
i Lo 1, YA L Y- VPO L OFY o Sl
=0 S 50l A Gb”)'aﬂ sl w0 ouds ol slacas
ol dslie 0iS o s VYV BY0) 5 98) B AYY 5l
JoSis (b LeREE a8 aas e olis (209 4 b
o=l aS e an wiilas ulas s cans il 0 usd
OGP (b ) (paalS g (cialiEl Wy, 90 58 et
b LeHREE I LaLREE  jola > el . &lodges 4y 2


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

AFD oS ALY jolie sendime) g owlid SIS

AR ylis; oF ol YA al>

5 Sl 09,5 Gl JLS L3l 55 penly (3 oSl
sloaaleba ;o GLS g0 ol s [VV] 008 1,8 o>
3525 [Y8] adloads 5,158 Vb iy oo 518 Sl S0
3y50 ysBd 3 a5 Caigll LIS (glagl Llulis
LLREE (y chnd Sude (Ko oy JId 4 i 2
Sl GBS 90 oml Gl old pleS oo = - YKL
38 Sl 0 el 0233 50 LLREE s g 35 5e5
O 59 9 bwgie Ste (e o5 ol Jl> 50 0
Few i Slo@=+VYV)Ti4@="-#Y)Fe L LREE
59 LAY 55 e g ey 5o s, 9 Clen sla S
s P agin 5 e (Sion sl s il 0,058
ol Jioisl ik oy s 50 (= - #Y) WLREE
g oo wguo 05> (| 0 LLREE Jljee jo lo,aud
o] $ a5 CaS (g (398 (Srrad alyd 4 4z L
by g o)y Slo G g (o Dl e
slaSLS 5 =5y, by (P pee iy g clen
0y 5 adlY Conll g mie )0 slosl A Sl aud

alaile cons il

aleas Laasges 5l B p 50 Wl com i g ooty Jol>
[¥¥]

5 o ST o ) (52 @d9—e slaJLS 551
4 sl Oland Gla g5 5 25 5 ol sloarnSy o
e Gl ySo slaes sl b 0 LREE Lol (Ul lsie
Gle LS g9 s gl g ! 5o [YF YO wloads
Lol a595 2 o loondine; Jolse 5 LREE (e
S bs oo L LREE (g (Ko olo
3V sladsiz jo s &5 wd asle (32 5 (Shol yolie
U La) LeLREE s  Sieeod polie .ol 0ais 00,91 F
, (Lu L Gd) LHREE 0+ AA L+ V7 0,5 o (Eu
YT M colpo Conl s ;0 AL A 01T
J=l o olS ol g9 0 Ldo wilgs o HREES (1
Al cons il 0w 40 LLREE & s LHREE

Ce ;> 4 LREE el L AL Lugie 5 Cute  Sinon
5 oy S S i saims Lii (r=+ 0A-+ YY) Dy
(F J99) Cnlasslis o o 5 35 505 9 il
5o ulg oo LLREE a5 0o oo ylis ouls plosl lo o)

e D 05033 GG sladigas o 1ol (S polie (G (Sed <l po Ydgax
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
La InE
Ce | -Af |,
Pr - A¥ A \
Nd - Af - AS AA ),
Sm AY e Af qy \
Eu AR A - A0 a8 ay \
Gd AD Yo - A0 A A AY RE
Tb ya Y -A) AY AA A0 - A4 R
Dy Nia YA - AY ) qy Q¥ -Af - Ab RE
Ho VA e - A4 Y qy qy < AA < AA - A \
Er hAi - - AA A A0 A - AY - AA - A - AY V).
Tm fai OF <A AY ay AS - AY -Af - AY -Af - AY V-
Yb £ AY | A P ) AY | -paY A0 | -A- S0 | GAY | AV | e
Lu -5 - 00 A - AY - AY - AD - AY - A A - A - AY - AA - A4 V).
e i 0223 Pl Gladiges )3 10U (S g (Six ool polie I (B o g (Sered ol F g
Si Al Fe K Ti P Mn REE LREE HREE
Si Ve
Al - \e
Fe -« AY s \)-
K - £f | - ¥y ‘A ),
Ti —- b0 5Y s XY V.
P N R ¢ OF AY -5 V).
Mn —e Y Y S O N O T A R T 2 B R
REE —.bY 5 £y YO - YA - OA ) Ve
LREE | -.vv OA VY hs - ¥4 k2l ) A4 \
HREE | -.f £ OY NY - VY - FA A - AN - AP \.



http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

Ol (ol G 5 (owlids yols almo

GO e 6,8l ale cguas] A¥Y

FE- EDS XRD (g 35 cilisee Lo s, mli Y
ekl 5,Js S S aias o 5lis TGA 3 DTA SEM
ooyl gl sl g atise iy puglle (i dgls
W59y ommy iilon o geSiae (il g g 5L
) s 28 LS 038 (ol I oS 5 )l IS
oyl il (g la S jpam wes oo JSAS
Slalg (9= YL cdlad s (Las g e b
s 0,55 o) S5 b 0atiS bS5 (glaJlas 4o
LP 4 Fe Ti Al ,olic s aia Sianed calps Y
silan U ol pa b, 45 st o bt ,ob S polic
S50 0333 5 o sllY (ljee 10,008 o SIS 5 sy,
D (o) 2

(LREEHREEN (57 (slosdine; sloyelly (ow) 2 -F
90 Lo uals g pH &l s a5 aiws o olis (La)Yb)y 4
HPLS 0)ed (S g JeSis o saS il (ol Jsle
Wilod gy s 1Ll

e S LS sloasiges 1o Ce (s lmin o ials -0
Sy b GieST (Sin S al il adgl S
45 o0 Sl 4 e oo s | S ST slaan] B
Ol S0 sladlms 5l P Lo )Ss (b ous o1 Eu
Lo, by (hw Qi (97 @laanlp o Slee b oas

ol 00l s o)..,.">\.> ) Q’Q] 6L®..\.~.m5 | L‘A}?—, uu)j) 9

S0y
oBisls simghy Cigls Jb slacules I dlas 8w,
Iy os3 oolew Coles aewy (ol 0 oS Wilodgy 355 are)|
5 SL Sl orizmen (GBS a5 ls oo pMlel T (e hene

iled oo (6l alme @ yioe ()l 0l loleniny

&=y
[1] Ghorbani M., "The Economic Geology of Iran:
Mineral Deposits and Natural Resources",
Springer (2013) 1-569.
[2] Ghodsi M. R., Boomeri M., Bagheri S.,
Ishiyama D., Corfu F., "Geochemistry, zircon U-
Pb age, and tectonic constraints on the Bazman

granitoid complex, southeast Iran", Turkish
Journal of Earth Sciences 25 (2016) 311-340.

s BU slags,lnim o jlade dslos (sl e ighy onl 5o
3o an il adyl S 5 Sl slaaised 10 Ce
17 ] ot ooliasl 5 Lals,
EuEu* = Euy[(Smy*Gdy)]** )
Ce/Ce* = 2Cey/(Lay + Pry) D)
s Sm Eu PrLa Ce ,ole yoi g N ool does! jo
s o 53] ady) Sy IS slaipes 3 Gd
eomlal nl pams o Las | [V ] co,uss jo il polas
;o (CeCe*) Ce 5 (EuEu*) Eu slos,lon — oo
7 5 AY L 2P oS o i 5 A JlS sladiges
me opl polas a5 el b o cpliasiis oss 0 VAL
0 S 38 oy asl adyl slaSin (o las s
O Jgoz) oS o s VoV L - A0 5 28 L5 2 AD
Gloatiged ;5 0al ol slags lmd o Dl s 018 alie
Al S ams e i el adsl S 5 gl
S (399 e i 0 Sl e ol s gls
ol e Ce g,lmin o (225 Wy, b g Eu (g)lnia o (oo
2 P slaaiges 0 BU (5,ma o (9,50 s el 00
oo 5T Eu aS aes oo plis ool slaSow b anslio
oaiS Lo 5o slaglow 5l PEeM sla S (SluSs (b
5 ) SLaSLS hwg (v Sia ez plasnl B L
el oad iy allalw o 658 slaauST awgy g,
S 4 S elS sladisas ;o Ce (g lun o ol
oS b O3St (S S Rl Sk sl 4yl
TV] sl s i 0,03 50 o Sed Pl slaus 8
[YA
Sl
“ 00y 5 i S gy 3l oal s iy s (2 g
1 a5 le cons 18 IS 0,033 55 ol jolie o
S ) 09y 0 (G (s GLOSbgy H9a> )
5 ok glag;lugls 5 555 5 ool glanwsT i ol
0,25 (nl oS5 5 le)S slacdled o Sles Sk g


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

AYY ooy 3 Al yolie candiipme) g (ool SIS

AR ylis; oF ol YA al>

[14] Noro H.,"Hexagonal platy halloysite in an
altered tuff bed, Komaki city, Aichi Prefecture,
Central Japan", Clay minerals 21( 1986) 401-415.

[15] Tazaki K., "Analytical electron microscopic
studies of halloysite formation processes-
morphology and composition of
halloysite", Proceeding International Clay
Conference of the Bologna, Pavia (1982) 573-58.
[16] Brown M., Gallagher P., "Handbook of
Thermal Analysis and Calorimetry, Volume 2.
Applications to Inorganic and Miscellaneous
Materials", Elsevier Science (2003) 1-492.

[17] Ece O. I., Nakagawa Z., Schroeder P. A.,
"Alteration of volcanic rocks and genesis of kaolin
deposits in the Sile region, northern Istanbul,
Turkey. 1. Clay mineralogy”, Clays and Clay
Minerals 51 (2003) 675-688.

[18] Abedini A., " The mineralogical and
geochemical control on the distribution and
mobilization of trace and rare earth elements
during development of argillic alteration zone.: A
case study from northeast of Kharvana, NW
Iran", Iranian Journal of Crystallography and
Mineralogy 25 (2017) 353-366.

[19] Nesbitt H. W., Markovics G., "Weathering of
granodioritic crust, long-term storage of elements
in weathering profiles, and petrogenesis of
siliciclastic sediments", Geochimica et
Cosmochimica Acta 61 (1997) 1653-1670.

[20] Taylor Y., McLennan S. M., "The continental
crust: Its composition and evolution" 1% ed.
Oxford, UK: Blackwell.

[21] Christidis G. E, "Comparative study of the
mobility of major and trace elements during
alteration of an andesite and a rhyolite to
bentonite, in the Islands of Milos and Kimolos,
Aegean, Greece", Clays and Clay Minerals 46
(1998) 379-399.

[22] Siahcheshm K., Abedini A., Shahsavari M,
"Mineralogy and geochemistry of REEs in Anbagh
alterd sketch, east of Ahar, NW Iran", Iranian
Journal of Crystallography and Mineralogy 24
(2017) 703-714.

[23] Abedini A., Rezari Azizi M., "The Hizeh-Jan
kaolin deposit of NW Iran: the tetrad effect in REE
distribution patterns" Acta Geologica Sinica-
English Edition 93 (2019) 74-87.

[3] Jozanikohan G., Sahabi F., Norouzi G. H.,
Memarian H., "Evaluation of clay content of
Shurijeh reservoir formation using core analysis in
Gonbadli gas field, Eastern Kopet-Dagh Basin",
Scientific Quarterly Journal, Geosciences 24
(2015) 239-252.

[4] Boroozinyat B., Malekzadeh Shafaroudi A.,
Haidarian ~ Shahri M. R,
geochemistry, and fluid inclusion studies in Zaveh
copper mineralization occurrence, southeast of
Torbat-E-Hydarie", Iranian Journal of
Crystallography and Mineralogy 27 (2019) 3-18.
[5] Whitney D. L., Evans B. W., "Abbreviations
for names of rock forming minerals", American
Mineralogist 95 (2010) 185-187.

[6] Fanning D. S.,Rabenhorst M. C.,
Leopold M., Wagner D. P., "Oxidation state of
iron in glauconite from oxidized and reduced
zones of soil-geologic columns", Clays and Clay
Minerals 37 (1989) 59-64.

[71 Raven M., Self P., "Identification and
quantification of clays", Cambridge University
Press (2017)142-204.

[8] Brindley G. W., Brown G., "Quantitative X-ray
analysis of clays in crystal structures of clay
minerals and their X-ray identification",
Mineralogical Society Monograph 5 (1980) 411-
438.

[9] Hillier S., Rayan P. C., "Identification of
halloysite (74°) by ethylene glycol solvation: The
Mac Ewan effect”, Clay Minerals 37 (2002) 395-
404.

[10] Joussein E., Petit S., Churchman J., Theng B.,
Righi D., Delvaux B.,"Halloysite clay minerals: A
review", Clay Minerals 40 (2005) 383-426.

[11] Lagaly G., "Characterization of clays by
organic compounds", Clay Minerals 16 (1981) 1-
21.

[12] Kohyama N., Fukushima K., Fukami A.,
"Observation of the hydrated form of tubular
halloysite by an electron microscope equipped
with an environmental cell", Clays and Clay
Minerals 26 (1978) 25-40.

[13] Churchman G. J., Whitton J. S., Claridge G.
G. C., "Intercalation method using formamide for
differentiating halloysite from kaolinite", Clays
and Clay Minerals 32 (1984) 241-248.

"Mineralogy,


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html

[ Downloaded from ijcm.ir on 2025-07-03 ]

[ DOR: 20.1001.1.17263689.1399.28.4.2.8 ]

[ DOI: 10.52547/ijcm.28.4.829 ]

Ol (ol G 5 (owlids yols almo

[27] Burnham A. D., Berry A. J., "The effect of
oxygen fugacity, melt composition, temperature
and pressure on the oxidation state of cerium in
silicate melts", Chemical Geology 366 (2014) 52-
60.

[28] Mondillo N., Boni M., Balassone G., Spoleto
S., Stellato F., Marino A., Santoro L., Spratt J.,
"Rare earth elements (REE)-minerals in the Silius
fluorite vein system (Sardinia, Italy)", Ore Geology
Reviews 74 (2106) 211-224.

[24] Patino L. C., Velbel M ., Price J. R., Wade J,
"Trace element mobility during spheroidal
weathering of basalts and andesite in Hawaii and
Guatemala", Chemical Geology 202 (2003) 343-
364.

[25] Braun J. J., Pagel M., Muller J. P., Bilong P.,
Michard A., Guillet B., "Cerium anomalies in
lateritic profiles", Geochimica et Cosmochimica
Acta 54 (1990) 781-795.

[26] Calagari A. A., Kangarani Farahani F.,
Abedini A., "Geochemical characteristics of a
laterite: the Jurassic Zan deposit, Iran", Acta
Geodynamica et Geomaterialia 12 (2015) 67-77.


http://dx.doi.org/10.52547/ijcm.28.4.829
https://dor.isc.ac/dor/20.1001.1.17263689.1399.28.4.2.8
http://ijcm.ir/article-1-1550-fa.html
http://www.tcpdf.org

