Y B YY) oo A sl (30 5 )lads cpgms 5 o Jlo BB

ST ol 99 3l i Cedgun S 51 ot 30 55k O3]
olgs g ol g0l . *4.5‘” NUC WXV RV P Sv T LR VE PR P L

Oliwjo laal ez dagd o[Liils i 55,9liS 0dSLiils ¢ puliiSTE 09,5
QYOI+ 2 olgd asens AT T callas c8l o)

ogysesl 5 Woisseils Cale hungisy (plrordsSeied Slooyas 8 puei b SIS 5 Slo oS ipms aiile JT (slal oS
50 Il sleonl cdale  JTagul g9 a0 (S 1,8 pl om0 Giol38l llS sl 1) jolie Gi el 3 S ol o
s PH « JT ol clale « JT ol g5 J,.sb 5 2B Goa b cwyp cpl o) S g45 5 (2iSTly ooy Jsb « S0 py8 « S Jola
L Bolas Sals b Oyge a cialeyl jslhie cposad plxl cldgn Sl e ilwdlyl e SIS 1S gejlusl
g0 aali jles 28,8 Jlas o g Cug dw ;o (el VPA g VY FACYFONY £0Y) oles slag)les 10 9 (5,500 80 5 0) SIS
Sy Sl b 00 jless slodigas ;0 Cdginw SIS 5l oo ol3T aojuie e a5 0lo ylid gl ol pll ioles] sal> e ,0
S 5 I sl o oled ley g JT slaaswl cdale 21581 L aS ol o1 51 Sl i .ol SUIST ol b jles 51 i
Olyd ol als 5SS 5 laome pH a5 L aS ol (lis bl cpioren a0l oo Giol Bl o e (5l e cEod g
A G DS Goslil ¢ gy 3590 Jolge 45T (s oS g0 a5 & Jg lige I3l e S3Lele) Gline g SIS

21 Sy S Sl te s3lule) e 2 558

DH s ulas loj icilé «/,3 (g0l 1ty 1 g0dS 0319

[ Downloaded from ijecm.ir on 2025-07-11]

Sl sl )3 35750 JemS52)5 09,5 g o 2l
—09,5 Slow A e wod oo o] LSle Ho dite b ol
ol it gyl Jols JI slasl (JeS5)S sl
Jole 58 Glpesll LU wyol Juds ey 5wt
IV] Wsss SB o lagysws] Sl b g ools cilon LSis
yolie gl ol corge plalS sty 5l JT slavsl w5
Cd> Cysgume 4 azgd b AY] e S Gla S )
Sal Gl o (ol 5 s el wile) olié jolic
wly o Shee hallh Culed ;o 5 ala) g olS 0l S &S
SIS 5 Sy aile JT sl wwusls aalys JLss

Olsisdr 5 00, SS,h Shugh, cleanlp o wily e

doddo
do 5 JLslo 5l polie iluolil jo f5e slo,sSE (p
o L5 2aS o] a5 4y JT gl g3 Copanl o pule
- T clacdlan LSt 5o,k 5l I sladeal sl o0
Silwee ool 1) S 5 o S5 Sassle (gl
) ol Gabewsar 6,05l sl 5lS 9,5 )5 by
5 oael caws 4 JT slacus 4 H g o8 4 Oles s
DT ols s ol 4520

At o5 (J5SUse 055 b SleS 5 e T sloon]
S sy 5 009 eSS 08 Sy S ol a5
oniy Slogzge plad jo Wyl Jebo pundsilio jo a5 Lol

s.hojati@scu.ac.ir : Sog =Sl Cang o+ PV-YYYFEOF : plai- 0l ¢ Jotus ot gs *


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Olp!l (el G 5 (gwlids yols almo

olgz (s yole (o> (53 (6 R dese YYy

5 W e S g A bl b
g oo 03y3lg B Sa

Pl Cepw g Glime jo g0t Jalse L5 j5bay
Wt e polie Gilushl ol o 4y S sla S
a Jslee 51 I lasenl (Satony cop jlaile oS
@ oSly Joe ) e jgl b jlasl ce g 2STy Jore
(S b 5 bl b wles ploy (Jsbre o058
5 Jole slo 09 g5 5 Cumdge (I slosnsl (alaz (5
il oland iz gly 0ot S elge led e
Df] ocs

2 ool 51 el & Sl S ok jle
b s ol oszse bS5 (Sapslsn 5 polis g5lusls]
on Sy GSU ohisn 5 LG Sl pasee gilule,
el dgae Lo o 5 bl slaws 5 cats slowl  saseie
S8 S s e Gl S Hle a5 cl (] olazel]
e Oliee i bl CoaS;sS b 5 s o
ot boalaly o GloanS e 2B (nlple 5 00
2wy odle w0 NYAT] wiS o Ll S 0 pgjuie
I Sl g Cupae @ b glheoy 4 atds
SaS QLS 5L )0 it el 53 yhwgi; slavn] b
L Slgee o) n onl @S 5 95 wlss 2y oLl
)50 Nper @) mriwe S90S 5l a5 QS i Conoe
Baa ol b gy cpl olol ol g 0,8 18 ol
e 0 1) Sy SISl g S 5IT WS (b
S 3l 9 A5 gy gy alie) JT slonsl 51 L 5
(S ol oslail asle alizee Julge U gy a0 K0
S, » e pH csﬂ ol cdale “5” Al £43
31 Cedgrn S e

g g dlge
b B s chlel gy Sl a plies jslaiea
Sl g5 0 Jals Joypsls )T b Bolas SLels
95 (Vgashen Vo g V) clile o 98 (S0 e 5 SIIST)
(09,5= 005 0) Sl SIS o3lail 95 (% 5 F) PH elas
15 (el VPA Y FA Y Y £ ulas slaple) 4o s
s 4 &S Cl medg 4 ¥ wal pldl 1SS a
S e lele, e JT slaansl o938l 31 ilas
ol g Llejl Glajler adS sl cdgapn SB
5o odal Cawos polie 1 ol mls g ol asF lai g

aiay slp @l polie 9,5 @iz BB )0 asie ol S
SB s 35390 T sloasl ales 51 [F] wiS Joe oLS
sl S 5logh sl oS s il (SIS sl @ g e
Gl s 0,8 o)Ll S g sl 5 SO,BL0 Sl oSl
2ol G Sy S (SIST ool (e
S5z p wlgiee gy al 5l g WIS 92y ST 0 laau
S sloat cdale [o] axsl 165 56 ol jolie Lo
> oLlS g el lg e w5 5l (26 Jhwgn, 5o
S p [P ol CaSe o 50 Jso B b+ g0 0
ey 5l amdie Slse 5 (Safslse sleanl Sl ks
3l 03,8 (5155 Shagi; )0 G (Swslse s, 1, plkS
ST e 1y ST al 536 (Al e 5 55 V]
5 Cugsias CasS ks odsn Sk Sl ey be
ey i ST a5 g oo 18 sy 3550 (5elST5 S
SCasSsd S Colgm Sopedr (oyp o5 sSS I,
[8] 1o 5 LlogS i 8 5155 05elSg,San Sy gSiane
S e 3 1) CulS g Sl (S 90 (Swslee s
rsere yolie 55l ST Ghalidl 5 00,8 )y Saglsd o]
Ol 5 oeles ploy Rl b 1y pseiesll 5 (52T ol
A s Slsa 5155 plo o5 8,155 Suglgd vl clale
A 2o Gl sl (Swole iy )]
5 035 Dglite o slaowl b awslio ;o JT slaal
Sl Son (I losnl (FauS cdlen ©j0d 4w
ole a4 s Gl @all e 4 o (Sl W,
T ool a5 el ol 5l S 8,5 & go slo o,
Oae slaslsy SO I slaanl b anglio [0 slaslas 40

DN wes 1) Slilew sla S5 iy JDos! o go Cunl

(sl Jyer? L S gpp

VY sl S acems I Siy,Mg,O0,,(OH ), .8H,0
5 LSE Sl ol 10 9 Sl e Lo &5 il
Spdiee il Lis Ko dag 5 S 3blis slase,
PRS2 50 S VO BV 51 B (nl e lade
S slas,o Ve B sg0> j0 jaie (pl g Conl e
WS Sl e 0]y s e slacaadse
BT 65 rmed G S plgin ) G onl ey oo
cledy obaw gzscia s 5 VYAY] cusls Jlhaa

- straiaie Sl 4 Cand Slins maie 5 8] 3925


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

YrY el 50 8l cod Codsps S 5l pasete 5l o]

VWAF Sl o o,leds YT ol

Slaiges dloy g0,90 2 sleil 51 G gl ooly IS
B (g pSo,lac Blo &l 5l eslatul b plo; o] 4 bgs e
by wd Jite ks 00 slagll & Jol> so)lae
e -l odilsy SIS 0550 e 4y o3 B G S al
Joe GBC a3l G ol&iws 5l solatul b lae las 10 9530
A 6 xSl (SAVANTAA)

3 SAS  lal3le 5 5l solaiwl b sswl cuvsas slassls
Ol causlio (gl g 08,5 )18 ) 0 0,50 MSTAT-C
o5 - ooliiwl o yd O mhaw ;0 LSD yge1 5l o les
3 aboul EXCel sl ooliinl b 5 b logos

5 osliiul 550 Sl S (s rate wpS @S ) Jou
S5 spdice oanlive aSiliz ams e lid |, ek ool
lpebie plo g oo e 29 BB polie 5l> G5
525 55 Ca0 (oS e jph> 510,55 5 (5 eSSl 2
sya> 3l Jolo LAl 32g 4 (lgoe ) S raie s
AL DY) G es o S IIY] sls cos ol s
1548 Cdgw w33 01, Ca0 wo o VYW jea> 5l Jol>
Sy S L oolen Sjpo 4 Ly S d92sar (Jloge
5018 S

2 it Glajles Fl Sl S i @l ¥ Jeu
Ol s oo LS Edgn GBSl e 3lala; e
Jol (omyz 9y50 Sloyel )l addS oS w0 I3 4 (ol
Ol 2 oled Bl (S sojlail el pH « JT ol g5
PRUSIRRECIVSIES S0 RONDNUIRE 35 PNTIEPRPS S
sl 236 Gl b ags gmyp 50 5 DAL JsS S
iz gl I olie gilula, ol 5 Jsboe
Slola, yo iz JI slaveul ollys a5 o 57 (5,155
Sty Ol wile else 4y g 03 gl polie

Sl e g ST L sl led ylej S 5o JT slaonl
sy a5 azdl o uimen U1 ol Sy ey

oy @ poriensll 5 menly eiete oo 5polis silula,
)l 5 S Ly le glaog S il olos s
shole sloog )5 a8l JI glaarul b anylio )0 ouSgyum
holse 515 DL eols 5 639,95 ol i oad ol
5 el 3lole) Ol 5o 1y I ool g5 9 e (5zen
53,8 I35 o e CugsSas 5 oS sld sla S

wooll ol aiad e JT glaaal jea b gl
9 4t O Gl ed )3 (Gone jl Edgarn S diged S
s b o OF SISl cobaw] loolawl b ogo )87 0 5 5
O sojlal b sladigas (gilulas (glp aiois ools jaue o
Y Oley wae S gl (g8 @ azx gl b s 1S G ,See
LG 9 98 Gmend 09,500 O o3Il 5o 23 g sln
Oorae O ojlail o @y B F 5. SOl eolanl
A oolitul Sy90 gom Glaomyn sl g 0nd lulax
Sl 9 | S5 sl A jsliie 4 asbl 3 288
@ V90 000 pendS 0I5 Joloe i oo Vo Ol5ae ol o
Yoo Sabbaado e Sow g ad adlsl bdiged 31 S o
SIS 0,8 adlol anlp was eols oIS aids jo 40
SoSIl (Saslo; Hae; B gols 5 5 Vg 2120 S
il sl el gylie 4 mg, Blo Jsle
Jols oy ol 5o oolitul 9 90 Cdsin S Sliogas
oliws 5l oolitul b o XRE (39,4 (V Jgu) (s e 4525
L S5 slediges o3y xlaw 5 Pioneer S4 Joo Bruker
Belsob Mini o&iws SaS' L s No-BET g, 51 eolazu!
o G pSojlal L b giaio olSiils b olKiulosl Ho 1T
Ival
sl (g pole ol o ol slaslne 4 sl
b 5 atd Yoo ) cdale b SIIST al 5 S
9 1) a5 0 50 slacdale ol ayd (g 0l Joloe 5l oolaiul
Syslol a4 a3y ol asle JI sleonwl 5l (Yo duo Ve
wiey Joloeo olyie 4 Vge o0 ) o SIS ) aS cul
als ) eolatwl ol solarwl ladiges il pox @ gl
a5 Oy Lo slne o (For a8 A el ge Sl o
398 sladslne PH dojloss g5 4 a2 b [1F] 25 arsls
a5 75 ¥ oolael (g5, 09— 5 Sl sl leslanal b
Sob o ead A ol ladglxe
Sold 5l pSelr Gln g wad 5)0aS 0y lased
Fooanlol o an wlol o] 4 (Sglgs oyl i g,
obale b ool 4 ol slagle 5l plaS 5o 5 2 e
b Gk 5l e e (Yse e Ve 9 ) aie o
gl V) e Ced) Cdsipe GU 05 Y gl (S
XE AT C80Y) loj slhoyss 45 s i @l (IS
aids ,0 490 YO+ Sl b ladiges (Celus VPA 5 VY ¢ FA


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Q‘ﬁ‘ ‘S.HL.....J ‘silf 9 ‘5~.;L.....4)9L PIES 0‘956].@&. ‘x> (o (S 2 deme yyf

M)bw}).:u.&j)a u;‘ B oolaiwl Sy90 u.J}:.M.: @L{ S pais 44)25 \Jj-\’

ds LOI* 803 P205 MnO T102 MgO Kzo Na20 CaO F6203 A1203 SIOZ ;,..5).’

AUOY  VAYY  eeed o) e eee Y YEYY e o) YAE ) YV OYA ke

Sl Ao s gals @

s S5 w3l liee oy 3y30 T ool b Lo S 45wl Y sun

F o3, la po (ko @ol3 a0 Ol S’ 2o

YYF -4 OV FEY \ el

9.0,19” 03004 ) pH

VEY, Y arfoy \ clale

AT A%BA) \ LSRN

Fo¥ AR YEO) AP 2 obes

S8 YE FYOY,YY \ e x sl

CAY £ FY $ e x aaul

AT oo \ RS RER

TV v YEYE . \ PH > ol

SYE NV FEFQYE \ cdale x pH

Yy VEEYE \ S5 o5l x pH

\ysm AYE $ ol x pH

Yo o ¥ £84) \ S olail x cdale

- AT iz s oloy x ol

Y8 YY 08 4 oley x SIS o3l

- AP £y $ PH x (Lo x el

)y ABA $ S5 o5l x e x g

- A ¥ ¥A 5 Salé ey x

Y05 VPV SV \ S5 651 x pH x s

YAS ST VAAS, - ¥ \ e x pH x el

YAOY™ VAA-Y \ il x IS o3l x sl

AOY™ av,aY \ S5 o3l x el x pH

SA oys $ oles x ale x pH

VAP Wy $ oles x SIS o3l x pH

R AR $ oles x IS o3l x cdale

- yam VA0 $ cdale x pH x e x g

- AT £0F $ S5 051 x PH x o x !

e Y $ Cale x IS o5lail x ooy x

YYAE VER Y- \ cdale x pH x IS o5l x ol

. pE Y Y- 14 cdale x pH x jley x (SIS o5lul

- ram Y Y0 $ U5 o5l x il x pH x (yloj x gl

£ ,0A M [

oy 9 0 Jloil mhaw 10 (gl e el 5 4 T Tl ire e iglas 1S

Sl aenl b oads Jlod sladiged 5| S pln ¥ o50o 20 §3Lwdl3T o503 T el 95 3T
ST oS e sl 3l V] casls 5 59,08 ol 5l maiie 3l ST Oliae 2 1y T ol £ 3B ) S
Cagslane sl S 5 el ilals Glime 2 1) S Ol 398 (o0 ovalin aSGliz s oo i Sy S
(398 Sl A (o &S AL, 5 00 (wyp SansSsld g 25 S Sl b 00 jlar sladigad 1o mazeie g5lool;]


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Yo el 50 8l cod Codsps S 5l pasete 5l o]

VWAF Sl o o,leds YT ol

el 0508 136 Co g SIS e 3l
ladigas )3 mriie @5luslil Gliee a5 0g) 00 il wily
J ol S s a1 5 G SIS sl by ool locs
SLedlil Gl o35t St 5l (S i ol @l &S]
“ o0 s ey el Sy el sl o e
S G Sy SISl miie ileslil anl o,
8 b el T losnl (FonS oShoS conls 5k
ool 136 oy o [YY] Sl 5 50,0 Lol ol
-G Sl e p SIS 5 S (Sl T
ouisS IS il a5 Wo s )15 Al sl
sl el ba¥lS 5 ol sl SoeS
b oSl oSt @osb 5l ) b jlwals ol (S
S o 25 IS a5 o]

sl Swola Il o el 5 5 Sisa
Jelse b ol 5 psaioosll (e oSaS” JSs a2 1) Sk
5 S5 asals s @lBLL g O wedle wile caisS oIS
ST sbaral b oles jo 1) adlsjen (Sauolgn wa [YY] pobs
or S g Sagled «Sg ) SYE (b oSG i SIS
390 Gl polie gl ST lime a5 Winged (315 4
5 S bl leosyS e (I sl g8 4 o)
3 AN eSS St Ul s (eSS
oo oler )y (Sows SB whaw 5o b Jslore
3 0594) OGS T 318 W ol cas el coly ol
Slpog S ad digigy cdea (bS] Glasla
ol b I Glaslsd Gy cilen JSa5 5SSy 0
L] ogis oo el ) SIS el aalidl l3ls

lo syt b syt p 28 laed 00 13T g2 o (et
-
1

03,5 Sl o S5 cnl 51 1) ey (it Syt d]
51 osliial b [VA] o) Sen 5 o)l>obo ST R ]
eV cdale b pedS 0I5 g S sl Soslac g0
ol e a5 ol lis celu VAFF B Y S ,s Yse
ks S Sl Gty 4 ki S (o cniila,
3T 58 55 (1] IS S g S 15 5
=S peedS g 2l e sate pgitagl orndin olic
a5 (oelSeSee g oyl asSwge Sk e
ol g 00)S )liE ol @ cand JI Glaagl 5,
&3l Glree (N slossl b dnslio )3 4 W) xS
ool 5 Schwcdls sl b oo Jles sladiges jo olic
9 Soyw duml booal jles sladiges 5l i SOLULG
el S5 L]
0% il o,08 a 61] X VO B B L g W
L Al e cdlan JoSid allis 5 5 ponig s
ol 05l o0 00ls Cud ol 53 05290 boyysslS
5 JemS 92,5 Jole sloog S slylo a5 o5 JoSUga o359 b T
JSE5 4 Gitn Bl ames Gk JeSye
LS LESle ;o s9zge 51 slags 5l am b oSS
oobol cnl g IY ] aisS o waas 1) bl e g il )
2 JeS 50,5 Jale 05,5 £ LS s sl sy 00 Sl @
Ul I Jele 0,5 ¥ slow b ST sl b sl
Lo codsep G Sl3lo 5l mosie 3le ST 50 (o0
ST T ol 99 S5 el alie odle 4y il
<pKay = YY) Ko 5 (PKay = ¥AY g pKa,y = V,Y0)
SIS sl a2 oo lis (pKay =#/¥+ § pKay =Y Y#

Olee ST eoplpln [NV el i ol @08 Gl

2 EY)

o

£

4
il

i
P,
KR

<
]

e
i

f’
2
5

T
S
2
i
2

£

5

o
S

TR

e

o
Tk

2
5
(2

S

o
23

T,

,_

retatetlats!

S
.

o

e
o

(25l o 70 Jlazo o 1o lasglis o s sixe Sl aliie jof Bgy>) paseie (S5luldy Glieo el g5 550 Y Ui


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Olp!l (el G 5 (gwlids yols almo

olgz (s yole (o> (53 (6 R dese Yys

o2 30 (53031 (550 3 I (locmsl il 5T
0ol ST wajuie (e ol co sdmlie ¥ JSE o aSSlix
Voladale 2l by cad JT slaagul cdale 51 sl 50
Al mie laslil (liee Ysa deo Ve 4 Vso dee
ryeie S3lold) lime Rl de ) oo Sl (@ly 5o by
oW Jelse olie SRl salavlyar jiie glacdile s
o oo bl 5 [YY] sl 5 Sy ol sasS
S5 e 5 sl oml ol ilule; o5
ST 5 S T bl cdale 231580 5 w590
Voocdale o 08 155 Yee he P L Voo (Lo o fF
S 5l ead ST mirie Gl Syt el Voo Lo
alie yobay ool T Yoo oo ) cdale W ¥F Codorr
il sy el il V0 SIS sl i s e o]
el cdale mol8l Loas aeo o lis anwe) o)y 0ad
2 AT Al e IR G ) e ilele) e
ool 8 IYAL Sles 5 esyyl bl ol
B e Y0) glacdale jo 1) S el 5 SIS 0
9 or Sedgm G cuy Sepe p (Ve ) 5 VO
5 S sl 9oy cbale ol b oaS wles ST A8
A ar b (Rl s S Oliee SIS0
905 ol e JT slaacul Ul V] eols 5 539,88
Sy 50l (S gl il 4 (S0 sl G5 5l iy
2 LS sy o by ileoliT o JT slaasl

eVl sl bl 5 Solite laws (ol slacdale

(p Skt st o (L)oo 33 oy un ias
T e
1

w2 0 3Ld3T (a0 5 PH 5

S 5 i 3wl Glime 1, PH jlade 535 Y IS
Ol Syt 5 SIS I sl 93 galsty Sy
PH=Y jo miseie loolil Glie el ool om0 0
Olpe alaly cpl jo g ceol pH=F 5l as ol 90,2
S Sl b 00l Jlad sladigad )0 yeie (g5lwol;]
ol e el SET ol b oo Jlewd sladiges 51 5 s
L ooads jles sloasges ;o ood oyl aujie ol o wlol
PH =% 5l 5t 2l V0 sgam o pH = ¥ o S5 ol
el ST sl b oy o gladised o a5 5T b o
soba PH (IS &jsoay casl pln W sgus 0 ke
4 wlgie lple @)l 3l Gaig D508 (59, ugSne
ams I 3l Cou 1) e silele, S 3k e
sl )0 95290 (35,060 Slogs Olie oS slo pH 5o
G w2 ge S SESLe 4y ol oylg b aS b o iol3él
5 59,5 LY¥] Sy n i polie gilwslil g lbign o
Sk GG (FaiS Jo ey i VY] Sl
5 oor V¥ PH GoyinS 5o |y blsls Logase
pH als' L b S5 ) coMlo ce s a5 wilos )57 5158
Olgie b gz 3 3 YOl 5gl 5 (Bl b (a8
SIS Saileg)l 5 Sl slonpd 5t g
Sl dhewgs 1) (G cnl (SasS e gl Glwals SIS
los,S" )55 PH (als b Sl

E ;144,;.,_.«42_»»!
I PRSPV

be

pH

(ol 70 Jlaiz! s


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Yy el 50 8l cod Codsps S 5l pasete 5l o]

VWAF Sl o o,leds YT ol

N ST TR

(p =S oSy p 3 o) 00l 2131 g9 o 3 e
-t

cd

(I

009 o e Sl alice yuf By ym) Codgnn SI 5l pajie iloley ST ol 9 G i M‘ulwdbula.l.c)ub Y s

31 oliee comwin 3590 s Slaple; saen ;3 iz
Looad led slediged ;o oy SU 5l e sile
Sl b oads Hlad gladiged b oanslie jo Gt ol
ooled slagple; ;o oagay S ul g Cenl e SIS
3w Gilele) (liee a5 Gl ay el iy (ielisS
Al VY celo Voo SO i sl g g SIS
el VA b3 ol 4o a5l b ooy SIS al
e VA S sl (galssas oaile) miaie (lie
S om oeled ey Gl L0 JS8) el SIS o
Sl aY sladme ood 5 Jdoa sl JT slaael 4
3T ey 51 (il s b elsl g oas oyl yolie i
JRUCSINCON PRV P Vv L | VOV PP IPY DOV VSRR S S W
lize ST Gbaill) 36 wyp o 5 (Vo] ke s
o 0 9 ) cale g0 o 1) (Sglle 5 Sl dls (SIS
Sl pseiensll 5 ks ilodlil St Vs
S QI pO oy i 9 00,5 (g n SuidSS
-0l 80,8 )15 pelel slagle; yo 1) polie ool (s3lwsl;]
Wb cos 58 1y yolie @ilesls] Ghee o Sl b
yolie 50,5 Cdlpn o Luld il 4 Gl il

(sl 10 Jlaz] gl o aesglis

Yoo oV clale o 04l oo cnnlin 4SSl (S0 8L
dhosgts Sl S5 mste il ST Olie az S
Gl L 5l s send SISST sl ) i SO s Sl
D0 052y Sl 90 o (P<400) )b Sre Dol
2 &S el ol 5l S s DAYV Ss sla o
S sl 536 (Yo (oo 10 51 2e8) oy lackile
5 Sl 22l (GG Sl G 5l polie silula) Ole 2

3,05 0929 JT slaowl el glgl o (5 lo e gles

w2 0 53 Lwl5T Gliee 2 led o 3l
Ceys g Ol p odwl 5 GE w eled ple;
obey b F U Ival el e b jolic gLl
2 Sy G g omyn 0y90 JI slosnl o oles
GBI L bl cnl e oo (LA e s3lale; Olie
S5 L SIS sl g Sy sl e s e
ol onl b s Rl e 3lle) (e (g
Slogn 5 SYsb slaple ,o a5 cul s onl 4 Yo
S Seo b (I slooeal dgpans sload sliT 39 000
g 00,S Conn | G lagdl (r glasisn b b
29 Jole 2)ly (5 5tk ieke (SISl (SienS oo


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Olp!l (el G 5 (gwlids yols almo

olgz (s yole (o> (53 (6 R dese YYA

5 05,5 (sin Selg SISl sluly o 1) muge
Siele acls S ol Gloyles o a5 wsls s
by oy sl g eaileidly Sl g e S
o0l o2 3 S5 sl S Lo (el Y 45 ¥ ) ity

b pRIB! ol ohg haw

(p S s y p e (i) 00 8131 g0 Juio (3l o
-
o
L
in]
O

55 50 am 3l aisls LSl psaiagll o e
Sk 55 poiseie O B Al e | 00l cnaline Dglis
5 S o oled e ial3al b as ol s | cudsers SIS
Oliee 5 ol po 5l S5 (gl sl JT slasl

b D] 51050 5 555 o l3 aete cs3hs]

I R

0 S ol

(slu) wlod oloj

s S5 3l i (s 3eleny r SIS g S s JT slasansly SIS e oles e il P U

B

Fo

(p T3l i p 5 —Lua) ouds 131 091 oo sl 5u0
T B
| 1

FEFEFE] S e o
s ysta

(039 y=Sne) LS il )3 o jlail

53 laglis g Jlo gine SKibo alie jud By 2) SISl 5 Sy Sl 9> 3 e 53l ST Bliae 2 SIS o3lil 5T & U

(el 10 Yl pelans


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Y4 el 50 8l cod Codsps S 5l pasete 5l o]

VWAF Sl o o,leds YT ol

50 ot m e (5l ety 4 g3 b Lol ol 138,56
Spe Jelse Olee )3 a5 vjoo Sl il lales
N5 5 S ymeS umal 5 IS L ol b )
@5l Epdge opl Sde a4 o (alad Jla JLebl (g s
ol sloadl oy iz )b Gy G n
4 Cedgrms S5 miete siloolil sy o0 a8 a4 pus
oot @l 0,5 18 sl ©pad b co el gl
R e RO U ORI BN | IPPS PVON ORE AVEL ST IOV

2 Cdgn S 51 maieie ilolay Glie (o piden (o)
)Yyowl,,n Vo cdalé jo SO sl Lo [led sladiges

‘sals g_)‘)\) 60)‘..\;‘ as ‘5’44‘)..» 29 ¥ ).a‘); J}lm pH 9

S0y

oBliils sgw 5l gl (nl 5L 9yee SLBGl g 4o
o s alisy oy 45 ool 00l el Sleal ez dugeds
RGP RPN

&=l
[1] Rasmussen R.A., Borggaard O.K., Hansen
H.C.B., Olsson M., “Effect of natural organic soil
solutes on weathering rates of soil minerals”, Soil
Science 49 (1998) 397-406.
[2] Marschner H., “Mineral nutrition of higher
plants”. Academic Press. London (1995).

[3] Wang J.G., Zhang, F.S., Zhang X.L., Cao Y.P.,

“Release of potassium from K-bearing minerals:
effect of plant roots under P deficiency”, Nutrient
Cycling in Agroecosystems 56 (2000) 45-52

[4] Jones D. L., Darrah P. R., “Influx and efflux of
organic-acids across the soil-root interface of Zea
mays L. and its implications in rhizosphere C
flow”, Plant and Soil 173 (1995) 103-109.

[5] Strobel W., “Influence of vegetation on low
molecular-weight carboxylic acids in soil solution,
A review”, Geoderma 99 (2001) 169-198.

[6] Sposito G., “The chemistry of soil”. Oxford.
University Press. New York (1989).

[7] Hinsinger P., Elsass, F., Jaillard B., Robert M.,
“Root-induced irreversible transformation of
trioctahedral mica in the rhizosphere of rape”, Soil
Science 44 (1993) 535-545.

[8] TuS. X., Guo Z. F., Sun. J. H., “Effect of oxalic
acid on potassium release from typical Chinese
soils and Minerals”, Pedosphere 17(2007) 1-10.

[9] Kodama H., Schnitzer M., Jaakkimainen M.,
“Chlorite and biotite weathering by fulvic acid

o230 (530 3T 13m0 SIS (031l T

Jolge alez 51 Slae ole o> o S5 @lyd (gojlal
560 IS IrY] cala T 5luslsl e g liee 2 5o
Sload ol mje Glime p 1y Cdguns SIS @ly3 (g5l
olas SIS 5 Sy JT slaanl 5t cos S5 ol
Q”S...a I\ 60)‘..\;‘ o g_)‘)\) QWLSA ouline 45.:L..‘> ..\.QQLSA
ol g Wiles S olT (6 s oo e «(y9y5ae B0 )3 4y Cos
2 O9See O o3Il b sl SIS 5l oo uie g5Lwolyl e
o sladigas 1 (ys,5e B0 g0yl b sl SIS L daslie
A VY g WY a0 SIST ol 9 SO s sl b ons
S o3 oyl 3t VAL SluesS 5 sl ool 55 i
Ol 2 1y 455 eteieSel saihie Codspn JU aiges
SS9 e 9 S el 93 sabiwy 4 S cnl I
60)‘_\4‘ umlf L: ‘) @15 Q”‘ u.a.])'{? U’“"‘)S‘ 9 oé; 2y
0S5 SIS GaSee Vo ar 9,8ee 00 1 GBS cal s
el ol s3lele, e 5 Y] ek 5 oS
sloolal yo wdlijse I ool 5 meteesll oo
ST T slaal 56 cov 5 el <0 B2 YO
Lo WS G5 5 omon SneSIEL 5 o
has yelie ol gilole, Gl (G ojlasl aalsél
3 IRk el wedoe Jol> G (Swslsa
@ olgse Shd ejlail Ghals b1y mosie (s3leslil ol
Sladiges ;3 0,5 2 @yeyie VATV S GI o5 mhaw (a8l
P S parie AT @ 09,50 0 5l 38568 gejluil b
e 4 ol G 49,50 B 51 ZS6S o3l b sladiges
ol o Colsepn S5l mjere s3loolil Gliee az S
plo Goslal @ cdgon S5 Ol gojlal coenl
L] Len 5 il s K08 oy 3590 sl ,giS
o3l 553G 095 (slaigmsy 2 o 55 [VE] izl 5 Jli
alio jo o SIS Jlsle 5l yolie giluslil o1, SIS @l)d
50,5 )5

el g o

23 o)l Jslme PH ol ilé o T apusl g5 ol
Celsimn GBSl mie silole) Olie p oles Loy 9 S


http://ijcm.ir/article-1-176-en.html

[ Downloaded from ijecm.ir on 2025-07-11]

Olp!l (el G 5 (gwlids yols almo

olgz (s yole (o> (53 (6 R dese Yy

[22] Drever, J. 1., Stillings L. L., “The role of
organic acids in mineral weathering”, Colloids
and Surfaces, A: Physicochemical and Engineering
Aspects 120 (1997)167-181.

[23] Zhang H., Bloom P. R. “Dissolution kinetics

of hornblende in organic acid solution”, Soil
Science Society of America Journal 63 (1999) 815-
822.

[24] Bolan, N.S., Naidu R., Mahimairaja, S.,
Baskaran S., “Influence of low-molecular-weight

organic-acids on the solubilization of phosphates”,
Biology and Fertility of Soils 18 (1994) 311-319.
[25] Manley E. P., Evans L. J., ”Dissolution of
feldspars by low molecular weight aliphatic and
aromatic acids”. Soil Scienc 141 (1986) 106-112.

[26] Miura A., Nakazawa K, Takei T., Kumada N.,
Kinomura N., Ohki R., Koshiyama H.,”Acid, base,

and heat induced degradation behavior of Chinese
sepiolite”, Ceramics International 38 (2012) 4677—

4684.

[27] Giustetto R., Wahyudi, O., Corazzari I., Turc
F.,”Chemical stability and dehydration behavior of
a sepiolite/indigo Maya Blue pigment”, Applied
Clay Science 52 (2011) 41-50.

[28] Ozdemir M., , Kipcak 1.”Dissolution kinetics
of sepiolite in hydrochloric acid and nitric acid”,
Clay and Clay Minerals 6 (2004) 714-720.

[29] Boyle J. R., Voigt G. K., Sawhney B. L.,
“Chemical weathering of biotite by organic acids”,
Soil Science 117(1974) 42-45.

[30] Chin P.K.F., Mills G. L., “Kinetics and
mechanisms of kaolinite dissolution: effects of
organic ligands”, Chemical Geology 90 (1991)
307-317.

[31] Cubillo A.E., Zapardiel R.P, Moya J.S.,
Barba M.F., Pecharroman C., “The role of

magnesium on the stability of crystalline sepiolte
structure”’, Ceramic Society 28 (2008) 1763-1768.
[32] Reitemeire R.F. “The chemistry of soil
potassium”, Advances in Agronomy 3 (1951) 113-
164.

ooy o o S Og ) e )S wp seil [TY]
pesly ilises Gla Sy 1o o las g5 g 8 ojll 5
SR dlme Tapuly Slewald 5 olSe slo SIS

AYY-110 o OFAY) Voo lod S 5 of cbilis slo
[34] Snall S., Liljefors T., “Leachability of major

elements from minerals in strong acids”, Journal
of Geochemical Exploration 71 (2000) 1-12.

solutions in closed and open systems”, Canadian
Journal of Soil Science 63 (1983) 619-629.

[10] Huang W.H., Keller W.D., “Dissolution of
rock-forming silicate minerals in organic acids:
Simulated first stage weathering of fresh mineral”,
American mineralogists 55 (1970) 2076-2094.

[11] Stumm W., Furrer G., Kunz B., “The role of
surface  coordination in  precipitation and
dissolution of mineral surfaces”, Croatica Chemica
Acta 56 (1983) 593-611.

[12] Singer A., “Palygorskite and sepiolite group
minerals”. In: Dixon, J.B. and S.B. Weed (Eds.),
Minerals in soil Environments. Soil Science

Society of America, Madison, W1, (1989) 829-872.

[13] Serratosa J.M., “Surface properties of fibrous

clay minerals (palygorskite and sepiolite”. In:
Mortland, M .M., Farmer V .C., (Eds.), Proceeding
of International Clay Conference (1979).

[14] Russel E. W., “Soil Conditions and Plant

Growth”. Longman. London (1961) 1014 p.
[15] Carter D. L., Mortland M.M., Kemper, W.D.,
“Specific surface”. In: Klute, A. (ed.), Methods of
Soil Analysis Part 1: Physical and Mineralogical
Methods. Soil Science Society of America and
American Society of Agronomy, Madison, WI,
(1996) pp. 413-423.
CusSage 5| menliy (§3LedlsT ool i 559,95 [VF]
c)Lo.:) S 9 u] 4.L>oo "’Lsﬂ M‘ S Ja.ws.s wsf?l.‘% 9
JEY-YYY o OYAA) YY
[17] Singer A., Stahr K., Zarei M.,”Characteristics
and origin of sepiolite (Meerschaum) from Central
Somalia”, Clay Minerals 33 (1998) 349-362.

[18] Pohlman A.A., McColl J., “Kinetics of metal
dissolution from forest soil by soluble organic
Acids”. Journal of Environmental Quality 15
(1986) 86-92.

Al Gl oolainl b Jold e el gluls, ceu®

Sy £y S jo 38, pedS WIS 5 SO
Bl g 6yl et g pgle alme TplildS bl LI
SAYS o OYADVF ojleds oS g o pole aloes «anb

AVY

[20] Jones D. L., “Organic Acids in the
rhizosphere -A critical review”, Plant and Soil 205
(1998) 25- 44.

[21] Albert, A., Serjean E.P., “The Determination
of Ionization Constants”, Third, Edition Chapman

and Hall, London (1984).


http://ijcm.ir/article-1-176-en.html
http://www.tcpdf.org

