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. 0,610 0,000
>[¢ szﬁéiizi? 28,3 24013 | 0,26 2151 | X 0,90
0,68 11,77 XV

12



i 0,722 0,224
P el 801 16,800 | 238 4924 | 27 0,88
0,85 1,27 QX
i 0,368 0,622
{[ Jsﬁg{zlsqtsgﬁts' 1 810 25,104 30,0 306,667 @ 1,00
J 0,55 0,12 L TT
i 0,921 0,012
L :?E E?},t'si 324 12,690 3,15 3037 | L 0,74
L ’ 0,81 1,46 X1
0,443 0,342
o s awg 112 6,535 9.8 5577 | > 0,62
1,00 1,11 LTI

1 tod d3d yOdzd v . 1. Asdz Hdzv o tsdz WitOdBO
B¢ ¢/ dz 2. 1 0LOdjster CdZzOMMO MmMe jtrnlz o d
CtodalstcOMisdetsmisd, € tsi Wi § sdizd dzlg Mes® s Bupidid ©
Cesdzd yj mMlsoets Issyj & o orBistcd j.

1l ZOctsftcdw tzdzr dgglf ctcOyYydd otsdz? WtcOBRO (
hjdzsyds §j Emdazsedw. 1 tedd dig Qe crtc zaet€H] ds teff d3
MM ftseojtemndzsMmisdz di3d BBdZi J SCdMmMdzr i3d o BH O3
ontsHdIs! o MmMtsMmilsOo CdzizcsdHtse tOL detssB te
odz WiglOBsdzd BH § dz0O ftoj sB dzOH O¢F Is ) o tSH
fsdzdmsdzy? o MjHdd) Mdd, fduyjd o L
CdqHSHd OB yj MSdr EmMdztsed?2 fjtoj Mistes?2 ¢
BdzsC 59 Ctstedz n f cStetsSH, GHJ o Mz yO 4
afJtec ] dedz" | d3d dzj tc O dz' otsdz WicOBO d d3tsd
O BHBISE On . s 0Cdd3 s E tc Otk el s tc Oak30 Is
fcslssC On tcOMmMmJ v ded W sftcjHj dzw jIsfmw ¢ s dzf
Bsdzj Szdz d Sl dzj S Mse .

l ftodtotsHdz = o9 8BHOR Q@Y dzdls oH G FOH JL telz
sls Hisdzj 2 &d € tots G wOdESs®/ dizO( lsddsde. HIs. 3) .

s OB &g yMWdIBdA i MEd2 MtsMmisOe §tsHL j dgder -
d tejHSCBL jd3gjdzt dg" j 4 dzj o5 dalst (3G / dz) ( s to(

S ts B s dgj | SHLd dde" o GH I SHLJ B J o BhH
{5 0L o Q¢ P®P " - dzj ¥ | t5dzd d3j Is Oczdzd W M S d 7
fdjddlsse (cttedg(otH' chicde » o' OB

13



1(53) 2(50) | 3(40) | 4(172) | 1(147) | 2(148) | 3(149)

Na'+K* 208 162 73 52 7 3 1d B
Mg~ 1,6 1 1 1,5 19 4 7
ca’ 6 14 |1 4Js8d 08 63 17 34
Cr 4 7 4 4.6 4 4 4
SO~ 2 52 8 2 22 50 52
s 218 161 72 60 265 6 65
o (& 50 35 6 9 - - i

F 75 37,5 30 18 1.4 [1j | 11

T 0,6642 0,463 0,5619 | 0,5543 0,022 0,143 0,046

Y 0,0163 0,0163 0,0106 0,0196
Yb 0,0021 0,0015 0,0013 0,0007 - -
Ce 0,3825 0,4178 0,3383 0,1958 0,001 <0,01
%A 23,6 25,6 31,9 17,2
6 9,9 >9.4 9,0 9,1 7,7 6,3 7,0
[ d dzj tc O dzc 627 509,5 229,5 178 400 100 180
] fj HjCHPIEIS | ckOd d - GjHSBL | dj

B3 s s te ts el jj HIEJRL j d3j dz' dzOw B dzj e Oz L Oydw
Mk h j dzsydzr oz dqozlstczL do dz d3d f sStetsH O3] .
ftojHjkOn &jMmsttesynjdd?2 IsjttedlsttdOd
fdedlssd, &sddeHjddlssd § Hokeddd mnkzd

l sHT [ oL jeMisets &OMMdea O O Odls
ROt OCIsjtedL s Isiqw o MsCddisd MtsH j toy Odad W o
tcOMf esMistcOdzy dzed J d3 M j dzsydz" = 9o tSH. 1l s

dzd W j dzd deso ' 7 MdJj dedlstse f toj 5B dzOHds | dzdizj
B
B

sBGON J dzdatsyls 4 © otsHBoa dzj N O h dn f StctsH

B OtV isfisobkjls ©BLOLEBo Oddj 5kl .
~dBdUd MEd?2 MmMesmisOs § SH L ety ded dasgsded-ls Bdf
ZOdetsdzj j o jtetswWisdy d3d OHHj dzH OdBE® doF. 1 Is

s’ yd2B (d H2{0), Yls ts, ) sBh j d3, mMtsa

1 2Oydlsj dz¢ dzOw Emlsts?2 ydo tsfls! COteB sdz0 s dz
L dzOydlsj dz' dzr d3d StdfypdzsePpapgydgdn wd SH OR
ftoj HY SdZOG Ols! , tkdzBaztlz K€ S Bz zmdzr 7 M,

h j dztsydz' ROcGoftHd@sse ' & dzj W j dzd dztser B fd § dzq s
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d s da. 1 sMitsd Cu/f@dygEds®DydbdsL tOfmils O Is
(efMmMdzj HMisoady MdBJhJjddy COttBBdROLAdSeE KO:
d mMtsHJ X Odd Yo BS{H1O A . l oadHE My dsects Oc
Ctso sted Is ts ftotsmisr A COteB sdzOIs dz" n ¢ tsd
WisstesC MisC OteB tsdz0 s dz'[TR(CO)HEFHHRZ ¢ MOr Isd§ ©
sl dzj S MstsBOL 59 Oded ftcjJ HBRtcOdzY j Is
hjdzsydse » o ts@®R,] ayfjdtjsH L Isd 1 dzj d3j dalsT i
BdcetOydtsdedzz MY smtse dztsmlis* .

1 BHL j dzgdz" §d d motdstils | tc 3O dz! dzf ~f tSaigdHdf s Q defglg dax
fJedgOIsdIlssar A d3J Mis tstc 5 HHOARASD,)Casfg & iy lezBo ¢
sCtsdzsdz] 2 IstcOdz! dzz t6j OCyde . 1 LiIsda d3d M
dlslstcd j ots2B cteezf f 51 On 3] Miststespuljiazid 0 &
BEE/ &z (BOECMdBEzE 283 &S 6 /-tds daf i3 p 5O @&d&zd 1
B3 Miststetsy H J dzd 2 ) ftcd ts BN" alg €izGdz. frf &HE | riafdea
MBHJ ey Odedw (7160 6BdOEY Jd' o MdzOBSdMm
sBtsc O j dzdz" m1.4.7 ¢ (lsOB dz.

vOBd&Zd Yyo® utbH 4ty Odzd W ) f sHL J d3dz’ = o s
tcj HC BL jigdgdiz WzfsH dese s d3j Misstetsy H jdadwY (s

sdf ofH B4 2S¢/ df SO, 3G/ dz | stsdzdyj Mise
]l sHT G tste
5-283(56,0) 3-106 (35,5) 14
9" tcOB BBIst
| zdzs 59 |
_ 4,0-19,7(13,0) 2-87 (27,0) 18
Istcj h d dzdzr
1 59 j ton dafs f 5-14,8 (5,6) 2-65 (15,1) 36
Clsd 9 tSHT fMtsH j oy Ols dzj L d&z20ydlsj dz dz'
dzj sBrtsHd B A H dzW Csdi3f dzj S MssBteOL 59 Odzd
slsmizlsmlse z¥ Is C OB sdzOIs dz’ j d sdz , f s

CEdif dzj S MstsB G OL 59 Odzd W t1 ¢ ) L Isdn o 1
o jtosWisdy 3 MRty dfk dzd § ts ARY - TROM) Y ¢ Is
TR(SQ).> ™", TRF,>".
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stsdzdyj Msots L d2Oyddir = o j d&zdyddz W stcd3
ftso jtondzsfmisdzr » otsHOR (SCOt! jtdyr j L jteO
ted ¢, dej MEdz 5 ddetsy, Y &3 &&J fif listsite tg >pizog
[bUOB OC B @O HI. [AEBBDYJWY BOSCtisC tsdilf 5daj
fesylsd yjddeétsds o odH] MetBtHA n (dtdts
Bisdz h j2 Hitsdzj. stdzdyjMmlseaO® dodss, jt]
Na'id4, 4é15,"60 %05&0( 08 8n L j BsSHOR dzj “or w
i3,8¢é22, 3 i%ts Md, 35,Wj o dpj dAlf§HL j dgddzr 7 @
ofMmj e, 0 dndsj dzf Mted HIT tsisdhpzdstdn@ e, dzj § 5
Codzs OC s O fipts HEAed@A2d i3d  f tSitels,H 1033 T ,; 9003 %,
fydzd 3 jfgsjvy j dad R dzstedHRSBIs B et 77, o) SOy dz
fBHL Jdi3de" - id868; IHHE€ED2, 30 %, BdZdLSd] M ¢
otsHOR, dets Bfsdzjj tWOQodetsdyj tedets d f s fMij d3g f
dzdh+ o yjlsr tepmi 05 pOWERi 0ABWezd ydj s
otsH L0 yOMmls! COtBtsdzOlsdets? MmdMmilsj dgr s
ftsofj Bj Misdes. 3 OB B§ 4z 5 5UEONR fNsw H T O d
0,003é0,067 %, <yt o yYjdsd osyjls 7
OL tslsdfmisr 7 W tstsdfz' & totss jOER dgs(ihls jidgr, .1 566 dzA
%, dzts j et dzj HsSMIsOlstsydets Hdzw Ctsd3tf dzj C Mts
5Bl jClsORA (ofrWwodwjlsmw® (@PI0, 00 & d3fudj)S.Mm
Cdf dzj C fdzr A Mtsj H d daj dad 2 BOS tetsC tsd3
GdHttsC OteB t5dzO lodz" 1§ ts dff 15 te i), dJa(HARC Oa(HCQ)".
Rd3j dedets © CGCdHtotsC OQteBtsdzOIsdats? (ddzd € OteB ts
d Btsd hddzMmlsoa © BStetst dzj d3j delstse ( Mn, Co .
dzj Mdsslstew dzO tcOL destsBtcOL dj Wisteds, §tojsd -
or asHwhdrn LO ftejHJdz 0O, 00n %. S tetsd3y
BfcteOydwy o Wistodsy GdHBS MdH B8 9oFe(OH}’ Ot O
(Fe(OH)Y)", (Fe(OH))' d O dzs dgahiifl)y’, (AI(OH)a)".
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10 fteddsd ey By ceBtedets?2 RABEBSHJAMNES2 8
cBdzsdzsor &3 Rt B fE3ls cd MEEh QetseO® [ . ¢. d
fsCOLOdts, yYybt Edijd hjdedj tBh jcets € tsdzd
St HJdv] YAl & 59 Fa ] izl gzigMlsdgelz’ =~ do SIHEDAL,
Csdzstcsdzd telz j Istyw OoLOdABsHj2Mlseadj d3 9 tSHT
ROzG sSHddzM G 52 ot OHd dz" . 1 i di3s ftetsyd Mmts
dzOB dz¥ H O] sk tc Hdz®Is PAz' dzOW S tstetej dzZv ydwd teg |
teHl O d. ¢1te,.],0 2o Xj Hazy j dzl§ @D M 9 Stcj dade
o o jtocrndzsMmisdzr =« otBOE,]HYdiigHz] T sdzigj
9 Y BttsHOR otHtSMBtSidsets Isg @Qfids Y dabzsd sts it
o S H ftcd tcOL OB SIsC j s tcd HJ dzj dzdz' - s
dmMSsf O B =
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t L v j Clster tcOMY tcj H dzj dad W Ctsdzyj
L dzj d3j dzlstse o o jton datsfls dz' Hets to dg@ @k L thadgirds
Slsdzsh | ded ¥ -OCB] g & Py ¢ BBz (MO dzf Z g sN)ASE D
l tosW ddzd teOmMftej H dzj dad W ¢ BIE tc Pl OB
dste B tetso Odzdz’ | ff tj & Pdgs o &Pz € s Bz f) dzO
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sldzsfd bspdizsdsts § &z d R OwOCIsjtedL 25 tejw C denj
t1¢ dzOH bWy dzr i3q

Lictse j dz Ctsdeyj delstceOyd?2 tOMmlse tstoj dadz’ =
ojtsWisdy 2 o Mmj G, disist@jyfjvasdj I Cos dfyste s
BOMMJ2dz0 d Mt dzdesMmlsw d&3d Isj ~ dztsc j dzdzts ¢
sftcjHjdzjdedgr = Isditse B Miststesy Hjdad?2 5
1-¢., 106~ (.¢., YJdsStss J.¢., d Ht.
t1 ¢ (20,,34 8 3¢ ¢/ dz) nOtcOC Isj tewtlz - wHiz]' dzmi€ Q@
A § dzls tc @' ~dgEsizd dzf ¢ 52 BB dZOMIs§ 2 .

[ Mdzs o dzr d3d f StcsHiSSBOL 28 h d d3q d3d dzj
Slsd3dd uj dz@ twsor h jdedzr §J MBHjtey Odzedw o f SH

Hts. , 2016] Wwodwe Istjez] Gedets BB trPBIs s dz
f smiskzy dzj dzd & ftcj 5B dzOH OB 1 j 2 yofmilsd toj H
RMMmMdzj Hso Odzdw [ YEHOjJO [. 1., d Ht. , 2

BJcteOYydd toj HEBSL J d3j dzd diF v dfdixjodslgt=idls ts o 5
C OteB t5dzO Is dzts 2

J stcj sdOESCPrR §f tOMMjwdadw o L Bdzisls st
10BO2COdz W Lisdztslsts By jls dBBJetcdicso Ols!
o dHJ d mls d dzdz" = tcOMmlso stcso ) ts f) dats 9 dats d;
tcOL dzd ydz" d@3d dzd ¢ OdzH O 3] ; 2) o9 9odH]j CBdz
LEBsdBEO d o MmMisOe | CtdzazscdHse o jh jMmMlse M
CsdzzsdHtse o jnh jMises M BB dzdzslAts frffdisj oHjdmyawd;
wodw jlsfpw d&zOdetdjj kM2 ydet?2 ¥t ds?
ZORtsHdl Mot Oy j ded jd M dzp e B dc Baizdh g dz
d. f1987;) dzs ndeddz ¢ . [ ., Jkdddz J.RrR., 2001]
1 OBO2C0Odzr W, 9o yYyOmbdesMmisd 1 dtsdej emMCtsj d
1Isdn BB Mlsstetsy H j ded W R fts ojhjmlse j dadats
mMzdz WJHtse ) tslz H B, TsBpls Qo fdides o dz" d&3d  d3d
weo dzw s Isfpw fdtcdls, MW Odzj tod Is, nOdz Ctsq d t
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fedtesyjdets € kjSCktsdduyjnNSsdkz d&Odkzh j
f ZOcdcctcOddlsOBd. [t shdse &zOW &OMMO
or HJ dzj dz§ D % ( DM ylsj tetsdz tsis2 BA3) 1 f s d3jlvu
BICtesMSsfdyujMSs] Lodsks o fdtdlsj, O |
[ jststetsy Hj dadWY dORBHWYWIsSY dzO tsBtsMise dzj d
21002300 o, O ojthddz 2500 &, d dzORSHW
Bjterdsls]l T TsHT  RZOH B 6L &slsdr F o tH  dzO
Bj oL dzslsT  wctedkzsls odedL 5 MS dzis dalz .
dzi HEMIsOIstsydets fJtotslswy jdede" | YslssCd tOm
Msj Hddzj ded 2 . vtojHdzj j] MtsHjtey Odedj @ 011
390%. tdsksts, &OTsHWHhdjfmw o tOfMlss St
Bi fsmejHimlse j dzdzs? B dzdL sMisd s tokzH dzsat
ftcjorhOjls 300 & (sdsks o odHj Ctd
dMlssydzd SO jets §msky dj ddts 8 swOhps sE O
fteslswy j dedetsfls! Y slssStso HEMisd Otk @, lss 2
W stedkj0, 008 &Ce/ oz, i BBl6ecj yOjiksmBda M |
fsmisky dzj dedv o ©OMIse st &g ¢ te dAozjj Iso LL atsjdhisg
W steRO BICE®EEdieso 0dz0 &0 kHOM] ddd sl
UBH Y Odzed] LEBdslkO o 1lsts?2 V¥ s®©d0 0dsj aiiSigt
1d%d ftede jHjdes Ctsdzdyd Mlsots L sdztsls O,
tczHdzdydzr » o BSHOR dzj SBlssic 7 L cdzslststclzH dzr
U OB dzdiOd HLj toy Odad j] L sdztslsO o tolzH dzd ydz
BiMssey Hjdd2 10802C0d W, &Sc/ dz

ABEBOYdY, & MAY o |AUcsw |Aly, s, AUg o1s .

[ Odbhezd [l Mst] 4O
L Sdztsls s % 75 58 75 25
CoOLYyj®d  Cye. |0069 |0033 |0,024 |0,012
J] ¥ B Oo d dzfn

(12 foss S 0,138 [0051 |0,055 |-
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VB SG s Il mMlstej yo

Mk d ¥ dn % 68 68 26 32

1 0dzj ? Chye. 0,190 |0,055 [0,006 |0,129
s Ofj joM¢

e ) S 0,753 |0,181 |0,014 |-

L d3j 6 J dedats | Mistej YO

Ml d ¥ qH d % 67 7 47 67

[ Ote Ofnlkz defiy Chyte. 0,078 |0,035 [0,034 |0,009
ftetss) S 0,252 |0,128 |0,107 |-

1 BdzslststclzH dz" § sBi jClIsT ftotswW o dzw ¥ Isfw
WstedZdOd3d dBJcteOydd L sdztslkOo.

1 tod oLOdBBHj2MIsadd o tSH n tc iz H dzts 2
fesmiszf O Is dzj Istsdz? €58 MOBd B ZOGtStiSH dz" |
1 dzj d3j dzls s odzj fiSBEaE®d LSy OMMsyd Oy@.2 {1 dzj d3j dzls

v OB dzd $OI JldHELESG ] sadBdUd MEd)y OmMMsyd
ftcjH] ZOr sOd2MEBets LizskkttczH dztce s tcOX

l 65y d ) j o] d3j dedz j | ) ©d yd dz0
o 0dOYydq|mMkzOc O h dj Ofmfse shse dj dzd W

Mg, Li, Cu, Ca, SQ Sr, Si, Il "o jlstedo Od

46,0 :
Au o3 h O h da f 5]

Il "9 jlstede Odzd j
COwBBdRZOL dts
f St H ] Wdz
hjjddse 2,

BsdzdB HJ dzd Istso
B dzj tOdzdL Oyd,

12,9 F, W, Mo

lLOddtsH j 2 Mise
10,4 -(Al,Cu,Si)Ca,Sr,Zn L S dzlrtEz! W-d H dzts
CoOtyjor &3 tste
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I't Od &tyisp d J
B LBLB2MSE ddd
fOdz) sLB82MC B
ddzlstclzL d o dzr d3qd
dimyf " sOe M dd
o BLHj2MIsad ]

8,6 -(Zn, W, F, Au)Mo

lLOdditsH 2 Mlse
Bd sOMEBRBOIS d Ud
7,4 -(M0,Zn,SQ)W L 5 dz0 di3qd i tot
o CtcOf dzj dzdzts 2

Bd dzj tOdzdL Oyd

[MB j dzdzgsMisd W st Bd to s 0 @Gdede'O L dRtEdiA] ‘ts O dzd
dqdzetcjHdj dzZlsse ftodesHdz =« otH, WdSEMmMdtks
fMejHd SClstster o MBHjtey Oded™ Mkd ¥ OO, &
fMstetsdzydw, §toj dgdzd W .

l wkHddyds 7 otsHOR, dOftcddj tc, dzO o
[ dzt 7 tso fij Sl ts Y dz" 2 g OW dz) Bj Miststetsy H j dad W
G dH s O tefip isdizONs@itdsdz” d3, -G diHiztals OV EdsedsdzO Is dzr o3
ded L Cdd3d L dzOyd ded W B te1 d t5U2®dzf)tscipdsteOD e cf |
s mw yd?3 B HigisH j oy OdzdY L sdzslsO 9 j M)! O
Htzj 2 d HOYj] Njdrlsssod®C /. HdB, d Ht., 20C
Cdzy) delstcOydd LBdizslsO B M Jjyde O Ishw O
Hisflsd @8 h j2 Hisdzy 2° d {100psp Stej dzd]d  diz eizets W
COC fteOo d dzts, C tsdzyj dzls te O ye[t dzj | ts dztsls iPts € &
f StesHESSBKOL EZE N dj dBddzj eOdzr , dzj Ibisd €t
dets iy Is j dzw s d Sdfmdzzs ftej H Iz, B dzOC s
tcOfMlso st dzdzgs 3 Misfls sw dzd d .

21



12 1 HLj®d j d (o jwidshisd j oGHT

]l tMmhe 5] dzdz" ' & Sic@stcdz@~ 6 zOo dzf d3 W OC Is
ftodtesHds? MtejHT Wodzwe Ismw Isj - descj dgdzg |
MsOHdwr ftdmMEse d ©WOLo jJHSd d ddzlsj dafr
B3d Miststetsy H j dzd 2 . t OLcOBBISCO WkHd ~ d&J M
zo j dzdjusd o WOdrLdddBdsy 4 M S ¢ HJ dzzHOyde , d3d G to
Bdesecdr "dBIYUMSEdr 1 dzj di3j delstse d tsBi,g d3 ¢
C Sdad ydaets B tdpfpitdsid s & St dzdzs dglis~ f BBy B B B3 €
sBdzd O oAl Ctso )., 2005, 2007, 2008

ldrd&dud gmmdzj Hso OdzdwY Hicy dzOY dz" = 9
f sfmdzj H dzd | GISHT fsdzyddzd HBMIsOIstsydzts
sdetse dztsdz L Csdzsedyd MS d d&3d f tesB dzj d&BZO
HtSBT 908 hdn t©0O2tdzOr d o7 L™ 90O h ddd dzjt
MstsC cototgy Ml dzd 2 ¢ oO¢ dmlstsydzd ¢ © Isj - dz
ftocdtoctsH dzgts?2 Mtcj HT [ | zZtIstse O [ .Hlte..,, 2DQAB5,
{[.1., d HE., 2017].

ANBtodddtetseo Odzd | ¢cdmdzr A Htoj dzOY dz' - o S H
C BB sdaj dels 5o 5§ toj H jrdfGdsunivin ¢ d B d L d CHftsts
B sO@IsteY dL Oydd ddeW ddz' steOydsdzdz" = 9 tSH
fctesH L sde'[sOzdcOxyaf@ ) .. ¢. 1] @PA1Bdz sOIsj
1 Isdn i tctsoy J iy fris=®O A M¢ zOH Jtetseo Odad W Slsn t
ftoesd3r " dzj dedztsfisd oL dzd C O Is dztso rv  Wi3gtdafz'te
GZOmBYHJddY ~diduiméda 1 dzj BBj desse; s5dzq
dzj c¢ s BIctede@s bd 201 sz, § GO QHjld Op,
1 Odetso © (1.4 .1, t®Rjo1RRdz O] Mmdzjh jdedw o tsi
ctcdL Bdzlstseo d f tsH L jlsdgtlztf B3 s H o tHH @ diaf cf tfizts o
ftocsdmn Y HJ dad W ( Olsdizs MW j todz" § sMOHC d,
Msydz' | oBH' t©6OL d&Jydktsets MeMisOo ©O) {tefs
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Ctsdzgyj dzelstcOydd twOfmlsotstcjdzder = o jh jMmlsea o
tesdz2 o W tstcadzddefswp jOMigdEec s MisMmis 0o O hdO Adsdz j -0
d o jtorndetsisder = otsH detwOsls ftodtotsH dz j
Yyofmlss weodzwe lsmw Hsdgd dzed ez P ddzgd o dsB tol
ftcdtesHdz = o 8H (£Qhlzjcd dz®c j[Hefb 5 B j200dA06Y to
1lslds Sisdesh jdedd ff tod dzOH dzpyiaf lg st H Js,j BS OIS 3
Colbtste’ d3 5 tOL dzsdsde” &5 L tsdzOds BscEkzls  dsd
L OGtoVW L[dgjjorgdvdzm S d2 s. r . , | ZOHE B ¢ . &. ,
2005]

l1tcd tBdZOY jdedd Mmikzdz! W dHMisw j oy Otefty j &
tcOL OB IS¢ d, Mezdz WdHT sCdmdzv s smw M o
Mjtedzs?2 CdMmdztslsr, Mkdz WOltse d&jHI, yddz€
ftosdzd € O Is ) Clokzdzlstso " j O BHT . [ B o
Mzdz YWJdHMBH jtey O dr Blso OdzOGftetse ' L @ dctis sdz
HiMWwisCd d [Ipeiwded, etdal.s2010. 1 O ~ddB3dud MEd2
ftiocdtocsHAE n Isj - detsc j dzdzer = o SH odzdw j Is ¢
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smikzh j Mise trdzsllmYr © ftojHjdzr g Miststotsy H J dzd’
lted CdMmMdzy dzdd Mkzdzr W JHB9 d ftojsBteOL s
aBB3d dzj tc O dzts o ftesdmr sHdIs fslsj tow 1 dzj t6G
LdzOydilsj dzt des ko jdzdydo Oj smw tcOMmlse tstcd B

[l tedjrodz1 . R., [ OMJgOLBSD R. S., 2016
HBH]JtYOdd™Y (16 d dr WttOCydtsddtse O
ftcdqtcsHdz = toj ydz' = 9 tSHOnA , 9 SHOR YBHOJ I

ftcjHftedwilsd?2 d tj $Or EZttBOdzdL Jtetso Odz" ~
pdzdWdedj dzO b jHGdaijdzstgQ@ydes, Wsted™ o
otsfivzHOj o d [ Hls. ,, 24.011 1] et pjlfip] W cted3dtets
mMdz YOIsdzr = otsH 9o Lidzj tCdMmdzj dzdwv (tetsd
oHtso ] N O hdrn fYtesH d tekH d&j Misstotsy H J
o BHdyr n MejHOR OdesBOdz des o MsCdrn ¢ d
WistcdzOn . ANstocdsd totso Odzd j L s dz' cdf jtc j daj
oroajlticdoOdzd] d3 e Btedz »  StetSH, ftcdotsHwWH
tcOMmMlso stcj ded ¥ 3 dzj teOdztso , O OS¢ dgj LtOO L
Moo tc] d3gd dzdzs e s OkIsdc j dzdese s d3d dzj e O dztss5B 16
ftesdmMrtsHdls § tsH odzdwdzd j &5 B tcj HJ dzj dzdz
WOC Isthltea@e d. ¢i2813,

Il detsh "ddBdyud MSdn 1 dzj d3 dzlsts o dL L ts
ZzOr- sHdIsmvw o diResindsts?2 GUsOoltidzd yj Mise © 0Ols o
o jddyjddjd dsttdr C(slststt'n ftosdmMrosHdls
Mded Y j ded ] S tdey) dzlstcOydd CtsdiRf sdzj dzlstseo o st
Ls5dOdz dzF 7 W OS kst Wsktddotses OddwY o SH.

[smElsMmised]j © Mtsmis O jsdzHWolg @aBg alzr m dgJs
1zCEz¢d, 1 jdzlzn d, ddzssdeso 52 | SteT G dzOo d
Jets MmMfElddiO Wd&dsdzdesHjdO tBi WMdgw jlsmw
Coi3f sdzj dzlstse. 1 CdMmdzr » otHOR &dscd,j d
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COldBdzse d dzd ¢ thdgtdaz v Oftpets ,» SSEHO COC o3
o tsdz WtcORO, smkh j Mlse dzv j B3O W ) o dHJ |
Csdzd yj Msots Ctslstster 7 o {yl§dunj dz2 s ol d W, 2 Ol
g s oted d3j daj d3 ff sSH Hj2Mlsedjd3 tOL dzd
BdzOG BtotsH dz' jJ d3jtdsjCrdide d Isdsts Golz Istf tfHjo  y dzf | W &
CO¢ 6 Istsdzh j ~notsMmisse, IsO¢ dJ me®B j etz
fsHo jtoy Pdedzs 3z fdp@smyij dpider | -L ®z Hdz] Eis 52 y
shdseodzr = MdzOcOs hdrn dr oddzj tc O dztss dzts S
1 Isdn tczH sty tcC s Yy 2 CdHsC d Mdzs e
hjgazzh dis! mw d[utg @A o 'dafdd Isha@)g.) sdztslsts o G d
Emdzse dw A Bsy dIs dzj stsdz' €5 tcOMmilso stow
Csdzyd dzlstcdtetso Ols+ Mw  dzO dsdets e sy d Mdzj dzdz" =
BOt! jto@d, dsHdslsster 7 W o dfy J lsfm vzt &)@ to fify gHE
2012; 1RAJjPp OHW. | 1 20MBtcdesC dMmMdzsdz ftetsy g
mMef zlsmisea zs h dj d3d Is O dzdzr ddzisj deimd o dets f 4
sHdzdr GettedL sdzsse d dzOC Of dzd 9 Ow My ® H
o J dz,dzr W dH g dydz" = thkH, 1 ¢6dJfeBdf dzde
S. 1. ,] 18&lsts dqL tOmMsotstc® By jls MtsteB d
Mtsd Hddzj dzd v o3q , Cdzd dzO3d (ctlzf fr ¢ Ots dzd
Co Oy, d3, f Md dzts dzj dzO dzts d3, G J i3OIsd Is ts a3,
B3 lsMsdz stsd3, HBOEZO~dbtsd) sig@cE@e3t, olf &
] tejLizdz sOIsj ) L 5 dad o dzd W dzd W G tSteC
SBiOL o Odzgd?2 Wtstedsdtokzs sfqw  tsBh Jtede" j G dH
CdMmdzr = mMzdz2 W Olsdzr n 9 SH, nOtcOCIsjtedL Izt
swy jdzr 7 BB lsOdzdzse d Htelkzedr isdzjodsjHdplsls(ds,
CGtelzy ( sOB dz. 1.8). l jcoalze MsMmils 0o dzw
sCdMmdzv 8 h d a5 Mw Fem@udzn WY &Cds €o, Ni, As, Mo, Se Te. s 5
olststets? Gtk fj ldsmwismw 1 dzj d&3j dzls™ , 4t
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dL o d3j M Or h 4 Be §itSe@H\Db, Li,Csd HiteB Htc Or &30 dfts ©
Hts. ,]. 2015

sdimdzr | tkHdzduydz' | d fsHBISoOdz dzr J ofs
od3j h O h dj f stotsHT o Cdzs yow Odz¥ d3tsfy(d «
tcOL ZOGOjIsfMy M tBtOLBoOdzdjd3 $ Otsdzd dzd Is
fJjedOyOdz dzs o twOMlsottc] B dzOtc € Yed azdzd s fyV
Cdmdzsisr , ,O0dysjdgejded®’, dOG dzd v :

MgsF&AIl,Siz010(OH)s( A dztste f IstBHF 0, 5 O =

3Mg, +2Fe(OH)}+AI,Si,05(OH),( ¢ O ts dzd daefds)O+ Si O

v OB Zd.OMdddyy mMec d?2 MtsMilsOo f sHislse Odz
B Misstetsy H j dad 2

[iMmMst Bletstc® d dztsd3j to {
s s &3y t5dzd s Iz dz}
BB/ dz | 1 ztcdB O #dBO2 8 dBO2 LYOdZ' | L YOdzr | Steils
SR ON 4
1 8§ - 61,0 - -
SO’ 32143 1857 194048 19976 5102 44738
Ccr 382 5,9 232 27,3 122 19
Cce’ 2138 389 48597 140 802 72
Mg2+ 2713 367 62515 101 438 238
Na +K* 238 80,2 7,7 17,7 254 23,1
Fisen . 732 0,15 29400 1824 134 9675
Al 1273 13 14153 525 222 818
Cu 443 0,11 3560 178 34 30,5
Zn 196 7,27 12235 207 228 12,2
Mn 145 0,06 409 53 39 18
Ni 7,6 <0,01 6,65 0,7 0,57 1,15
Co 8,4 <0,01 22,5 2,66 1,12 5,92
# A 1,8 0,01 40,5 0,62 0,58 0,062
G 2,6 7,0 2,1 2,3 3,0 1,6
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J tojLizdz sOlIsj ftesyj Mits e 9" 9 jlstcdoe O
tOMse stey COdz yqdv, yjwdvy, { ddgOkjCdiisisie Oy,
so jtcH" 7 HtsHEZCISOR or o jlstcdeo Odedw f StcsH
ftesdMmMrtHdIls o datsfp duL fstesH d SCtdzyj dz
1L dzj @3 delstseo dlslstpd i 8 ®2 B3O s gHtfict. ., A .2,0 1 5)

s OB &z Yot jHEd] L dzj dgj dzlsT o ts IdeolzOGiddzddE dE -
(Be/ dz) BB Mis st BiwHOjzdzd W s &z dz!

o dzOw | A JjdalstcOdZ w9 (s O’ |zEZLW
PEBL Cseod yomk: 8 yomls:

Li 0,2 0,4 0,09 0,03 0,3
Be 0,02 0,6 0,02 0,005 0,03
Sc 0,3 0,6 0,2 0,02 0,03
Ga 0,3 0,6 0,2 0,002 0,006
Ge 0,006 0,002 0,001 0,0003 0,003
Rb 0,009 0,05 0,003 0,002 0,002
Y 0,3 0,3 0,2 0,03 0,4
Mo 9,2 6,5 0,2 0,05 0,01
Te 0,2 0,5 0,01 0,008 0
Cs 0,002 0,003 0,0001 0,0002 0,0002
La 0,5 1,01 0,2 0,09 0,6
Ce 1,2 2,2 0,7 0,2 1,8
Pr 0,1 0,2 0,08 0,02 0,2
Er 0,04 0,03 0,03 0,006 0,09
Tm 0,005 0,005 0,005 0,0006 0,01
Yb 0,06 0,04 0,03 0,004 0,08
Lu 0,01 0,005 0,02 0,0005 0,01
Ta 0,002 0,006 0 0,0003 0,0004
Th 0,2 0,8 0,08 0,005 0,1
U 0,3 0,2 0,2 0,04 0,5
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glzdz2 W dH dzOW MeSf,j tc OdzO B tsdzj | OCIsd o dzts
sSCdmdzdlsy d d' -~ ] O&dgO@ede, d3 Vo gy g lsdpd' ¢ 5 d3
[bUOB OC fjp @OIB tcOL dz" 7 1 dzj Bj dzlstso O©C M PEGAZ &
ftsH j o Odzd®WLai 1BL4F3,Gei3812, Smi 149,86,Eui 11,23, Tb i
3523,2,YbT 481,11,Lui 7,10).

RiMMMdzj HisBO§aE] dzd] ©JHSdR LJdBjdz2 o Mt
Ylstshdas o dzs?2 Wistedis?2 2Oty Hjdzdw [716¢ 9
(LnCOy)'d ¢ MdcdH tesSHNhO'dIND,) L@ dzj ¢, OF¢
Clsster 7 ©® WWWHEZ LaYLu dLd&jdwjlsmw o
{ JdeH § dzj dats, Ykt | fsorh jdzdj o3 Jjlsfipy dz
ftej diszh j Mise j dedzts v € Gty g theds jo Gratpq - SR
ltcjoOdzdteso Odzedj o OBfMBsdzE Isdzr = L dzOyJ dad W -
9 OBHEBjdBOR M tOLodlsdjda BOSIjtedOdz' dz" =
HdzvOSdgl dzj dzgdv © oeBHOR dzjeSdrms 16 dBscelh
dzOMmr h jdedw 5 Clstster @3 9 otSHOR MBHa T A
ftoesdL o j HJ dzd 2 tcOMmilseo sted dztsmis d . ) sC d e
Wstcdzgdtetso Odzgf j 9CeIOHBEORr ) oMM Cegd®Hdls j
[ 1 StoLy.diC. § O[3OIzO, O telz.B JRAHED).

tOMmMftcjHjdzjdzed] (16 o Isjrdescjdedzr = 9
Slsdzd yo4 smw or" 60Oy jdede" & vydtedjor d3 d3d dac
PHOdzj ded j &5 St tsdzj dels O dL tOfMmlse stc® *a o
HiS 30 dzts te O ) Is*dts texffpdseHs] difev  j e ts ftse d3j fls dat
Mn dzdets dzO0 G dzd ddffpleyj <z yPmkdyoO-d) teHsw.d,d
teOMftcj Hjdzj dadW ftsH jtey Odzed?2 Mmtcj Hdzd R L dzO-
b dzlssdetso 52 | Stej d IlejfAsoRse? jdedddeifC s 6 tsH @ity
nOtcOCIsjtedL 8 Isw dOS i dzjdedj &3 ctekzff Mmte
Bsyjls MoadHjlsjdz Mlsose Ols! dlz' & s Lingdf Asfrijss@ ddzef
oW H IzLu llvaj yj dz [ .1 ., 110d3@d2@zd fudl . W2 @Bl ¢
yJjtedj o2 Ofdusjdfipdzdl] eotsHOR 1 tddtste! W it
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Mos2Miso Ok 1 sBets tjHSEBL &) & dscts | dj
g dzv jls Mlsjtfjde * ds@ Y Mdajlslaef v insM3se Mise iz |
BOdkstcOmso steddr © Wt d JjeEt Bf Mistes il
( Is QLeL@l.

v OB dzd ya tdj. HldRJ j MtsH j ey OdzdWw tej HE SL J O3,
tcj HECBRRAZIsOdz! dzf = i3y Msstetsy H j dzed 2 1 BMis sy dat

C dzj d3j dzls 1 2CEC|ddzlstsdzly j dzEr | BCE B2 dz
] Bt O
La | 64,8 1,50 1,30 0,058
[ et Ce |130 3,6 0,90 0,10
Pr 1129 0,38 0,22 0,012
Nd | 47,2 1,57 0,87 0,050
Sm | 8,86 0,49 0,15 0,015
Eu |2,38 0,13 0,034 0,0034
dtcj Hd Gd |9,49 0,62 0,15 0,019
Tb 1,50 0,13 0,022 0,0039
Dy |8,46 0,81 0,12 0,021
Ho | 1,45 0,15 0,022 0,0035
Er |3,97 0,44 0,06 0,0097
vWyJd Tm [0,531 0,06 0,008 0,0014
Yb | 3,46 0,43 0,05 0,0090
Lu | 0,501 0,06 0,009 0,0014
#ZBBO ) ¢ 296 10,3 3,92 0,35

) edMizlsmisa@ydlsj dz descts Ctsdzd yj mlse O
I ECECdd&he sets, I j eizB S degs sesEMise s o
SftejHj dzddzs VYsteddese Odedy fjdoiskzh jmise
Hioj dzOY dzf SOy @as F-SO-Mg-Ca d HCO5iSOjiCa Misfls 0o O.
sMe j ddeslsw d5 Isj 7 dzts Gtg teiapal J dzcp2ts Hin dzjlsHdtn) Isds it
L dzOudlsj dz' dgddzj ts®dgdsL @ydaf/ d{ Hfs BEBSdZij)
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B SOdzdzse, d3OSC Md &3O dz' dz" § L dzDQg dzifsée/ Mnfs Is s
Al, Cu, Zn,Pb,Cd; 0y d5idNi,@p, Y,La,Ce Nd, U[y j yj &z []. 1., 2

[H&zd &3 e Edp s P | dz' dzts s ftoj HftcdW s
fjtojtcOBSISE J f sdzj L dz' = dmMesf O] 3" = WwWodz
SBOL o Odzd?2, Stobtsterj tfOMd Hov Stk
slsatsHtse | [sBBo IbtejBlzjls HOdM dzgj 2h jets dL
toj N j ddW yJsdedz'L k2O L OH O Y. ClsO ftoetsB dzj BO,
OCOHJBJSCOB AJtemdBOdetsds ¢f.Jrdz' ,dadfS jscz! dgff G ts
H tc . dmMmdzj His9 Ols j dzv &3], fsdzkyojls twOLadIs
dLoeodzj yjdedw yjdader » CtBfsdzj dzlstse L COER
Isd -~ dzgtsG j dzdz’ ) H Jdgdnis.ts 6 1 0detsdzj hf sig®B 1§
ftocjHBIso tcOh j dad W L OGteW L dzj dzddrw j lisfh s Iz yolss 't
dimyf sdz' L BaBGlipEse M dLodzjyjdzdjd3 dL dzd-
ftcdojHjls € MeCtcOh jdzd¥ dm GBI J dIPS It &
ZOctokzL S d2O0 Stz Osh ks MtejHLE. 1 s
ISd mdetsG j dzdz’ = toj MkztemMBso stejBEZjIs dLEZyj
fiMmMitse Rptstt®Gmsist d tkH

dslzdz WdHMBH jtey O dj] BlsatsH' GBSO j dad
1 Csdzse d yd ifS.d [EdOMtze OL r 9 O Is  dz] B ZzOG 51 te
fticdtctsH Iz o mdzj HMilse dj slsylzy Hj dedw L J d3d
CdHisdseduyui MEBsets d GdHttGej Bdztedyd ME s
olstcd ydetsets L Octow L dzj dzgdv otsLHEZh dzse s B O
mMsH | i @lsstcj OG j dzlsT d aB3d dzd tc O dz' Cslst
tcOMmiso sted A3’ § Ists¢ md ydz § Msd Hddzj dzd v . |
ftesdMmMrtsHdls ¢dMmdzj dad j mMzdz WdHdz R a3d o
Cdmazsist (Acid mine drainage) dq mkzd W
dmf'tadse ©Odzedd o CoOyd Mo j BOIsj tedOdzO o
3 H-detfC j dzj o7 7 tkzH d= HEtBWIS, ¢ dOMMdW d-
Ctozf dzr = C dzOMmMse oddL bk €& Btodzjj & &z€ d
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dzj CStsdzH dyd sdzdizd € § dzjizg B alAs tolz H dzts GO Y dg© 1© j W3]
fdztsw dmf sdz L ¥ Is ~noBMmisdzd CEBAp 8 OF § dzdp'iz
ftcj Ho OQtcdIsj dz! dzets cGctoOdEdzdtelzs-B M. Clcteyd d
ftojHf sylsdlsj dz' dats dmf sdz' L s9 Ols+ WteOC yd
dzd € jdzjor ° twkH +0.063 ddz. 1 jtofsB s O g tl
BB H-dethS j dzj o7 7 tkH HEBdL @3j-0z' YOO Is BRE H 2% 2
tcOMEter sV MmMiezdz WdHdz" = Ljtejdz [ 1 BtedmE 5o

ltesdL o sHMIse j dadzr 2 ygsedz orh jdzOydoe O
BOCMdBOdz! dz" &3 dMmMftsdz L s9 Odedj B3 o totsSH dzr
Mz WdHdzr = tkH o Cdzg yojls, o thdzts o dzts d3,
dLeodzj yjdzdj d3 t©OMIse st dzdz" ~ B4 Is O dzdzts @
My dzj Clsdode" § Ctdayj dzlstcOIs’ GG dHEtsA3] Is Odzdzlz
sMOYHOjIsMw dL t©OMmlse stc O eXxdjHdAgj=LA] Hizs df) ¢ de@l
Nd dzjitfase r M jdzd j BT B Jeetp 4CMsOSydy2 d
[od3Jtedzso © [.s., 2012].

[JHdes?2 dL tBdZOMIsj 2 ftoedd3j dzaj dzdwv Mz dz' ¥
weodw jlsiqw dMif sdz' L so Odzd J dr 9 GCO0OyjMmlse
~notfMmisr Cs@dd" o hePa dqeze smMw o M jydod
ftedyddsj Stdayj desteOydd o dedrm o' MsC Gt
l 6 d34 dzdzOW Ctsdzinj tco Oydw IsO¢ dn notMmilsts
dL d3 dej dzd W dn B dzj cOdz desé s MsMmisOo O,
BkHEMEUdzj dzd v dzq .

eff zlsflsea zs h dj f sdzj L dz" | C i3 sdzj dzls T
Wdzte sted s O, Ctsdzyd dzlstcd tetso O dzd M+ o MmMEzdz W
ZOMmr f desd3 =~ teOdaed dzd M ¢ &zOH Jtetso O dzipw )
noBMistsn teOded dzd M j mdztsy § dets  dzj My Jodsp d2lsiafias (e
fJMmeds, mMsmMlsswh dd3 dL e dztso Olsr 7 tsB dzfs
Isj dgdztsyo j Iss9 , BeMEsodlsO, Wkt S4dBpP, &t
0040, 12 %), fdtdlsO (-8, ) , %V OdzP,WDiPEeDIs C
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Bdzj Sdzr = tekzH (Hts BOLlQH®&) O, TOd%S st dtedzd &
mMzdz WsmMtsdzj 2 odmdszlsO (L d2OSd). 1 Od3r o dzt
Wsttdiz tOo dzsfmiststetsdzdzj 665 Istej zdsdz ded § O,
zOMmr § dzOvw f dztsls d dzO, gz s h Ow or Mics®0 S&GE
l toslsw y j dzdetisfiplisils o @dgO s L Of sdzdgj dedels?2 H s
[MtsBr 2 ddzsjtejm ftej HMIsOodzw jIs dzgOdzd yd j
ntcOdzd dzdh O L tsdzsls O, Cwdzdyd Mlsots Ctslststotsat
fJjmeoOn Mizdz ¥ dH dats 2 M tor | fr} lsjOCtelztsda’ dely Qizs |
mMizh iMmlselzjls IsjdzH j dgydw ko jdzdyd dedvw Mmts o
lIssets rRnotMmistsntcOdzd dzd Ns@C By 9 gy Hzr 3 b © tz
e ddzj y, yddz& o d3jH"' .

]l dOmlsswh jj otcjdW rReotMmitser j AL w2
sdf tekHdy o - KsiBd dpt€dsilsgatipls stetsy H j dzdw . 1 to
sfizh jMlsodzw jIsiqfyw dr obtsted ydzOw  jtoj tcOB T
ssets, Yt tetetsdidy j BOMMr §stesH bkyj
dL d3j dz' yJ dedetsfmis d d Btsdzj 9" HJj oy Odzdzts G s
U ndzse | dzdztc by HpJdAQlets L sdztsls O, f sd3d d3ts H &
ftsdzj L dese s € s sdzj dzls O, Bselzls weo dzwis! fy
1 dzj a3 dzlsts o, Cslsster | o dzOyodz dzr 2 fjted
fteduddzOds dzi dLodzj C Odzd M+ .

JHdzdd3 dL fJtemf jSIsdoder » d3j stsHdsoOr L
otsHBj s d MtsCse tsls L OGtew L dzj dadw W e

BOt! jtctso [ 1 jtoj dz@ d@gOdz, 197 2] . U ndetse j dzc
M jydoOodz! dets ML HO9 Ols MW Hdzw tejh jdadw 1
sCtezyOsh j2 MjHr, GBBGON jdzdy) dfjtcdzQvwdz L

sjtetedlsstedd d . H. uv0OSdj BOL' jtof o]
[JOSMdd®BBsod U 1 .4 . yidiz'vte. 5 RPPISY d  Mls sy dz
©OL OB OISTr 9 O Isfyw  sjndesdzsedd 4§ ted d3j dzj dz
COoyjMmej &OIsjtd Odsn, MdshfOdadl jedPE | to

41



tcOL dzd ydz" §j dBOIsj ted Odzr d eojhjMmMlsea® o L O
[ChanturiyaV. et al ., 2011; lw@z'BWEHY dzd &, |
Hte. ,]2016

1 toj H dztsy J dzO e 4 BBO sydmls¢d h Onlsdz .
COtcB BdzOIsidgste®. B[Odedz] tOdzd L Oydw o BHT H
801867 (BG/ dz, oOBHBLHEH2R2? 9.1 5&BH QIBj @&dzd j
ftejor hOdts lrs o ilp, BRBOL OOL @ &z oz® R&d dzd
tcjLiEzdz sOIsj daj 2 tcOdzdL Oydd ¢ &tsdLjstého@sazdt)
NdodzjLO d Odz® dzddedw  sdzd L d dztsfy! Hts 171 s
(. ¢.,2011] .

ldtrddidudi M&dd COtBtsdzOlsdz" j B Ote! jtorf
fOmmde dz =~ Bydmisde = MdMmisj 3 daj § sMic v
[ sdze so toj d3j dzdzOV 1 C M dzz QBB Y WY tctf Bz © Is zW [
o MeC 2 CtdyJ dzstcOyYdj?2 Iswyjdzr = yogjlsdz -
ftesyd dzlstso ) . [stcOB 5Is ©Odzdzr 2 BOIsj ted Odz
COtBdZOIsMtsH jtey O ddi3d f stesHOB] d By jls
B4 sOzazztee dud M~ die) v d@gfMmbddw Mmizh jfMls
Isj ~ dzts dzts ¢ =d dffdts cfdcfttetts d3j Is O dzdzlz g ©® Q@ WBPOWSB Pd3 0 M
d Ht. , 20MH3]dLEzuyjddd cjtadiduimcdn
fcdHOjIsmqv ttsdzd sy Mhtse, ftcdosHWh(:
sBlkzMmdiseo tfjd | dzdesisw 3 RBJetcOyd sdzdets?2 Mmtc g

*k*%k

) L 5dad s5C d Mmdzy dzdzy dzifrdr@ielz i Ld@nplefs? W s te d3d
Bd&zdL € dJ ¢ ¢ d ) dais 3tz O dzfirims dzts W) Gzls dziz GJBR(dcC
fSHL B ~ oBH. lted oLOdBsHj2Mlsadd ot
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fsmszf Ot ls hMdescd?2 MmfjClste ndhB3dud MEdn
B sSOdzdz" , tebkzHdzr §J L dzj d3gj dzlsr, tjHCECSL | d3d dz

IStoditic s d3r " dzj dzdats j {8y plkH Mo W stcd3d
d Misj Milse j dzdzr = CiBrndBdyud MEdn O dzts &30 dzc
B dzj cOdzdL Oydgj 2, ftcdotsHdls ¢ d dzls § dzind o
Ctstedz" = f BStetSH, dL d3d dzgj ded¥ ~dd3dyd MEtsets
Wtstcdzd tets 9 Odzad W B dzj cOdzdL OyPd,j @ uH
ftcdtesHdzr = otsH, WdS¢MmMdtkzehdamw o {ftsor h
MsH jtey Oded W ¥ )R ulrd 2000, Oy ditbded) \V ,, to K HSY iRtk
Ljd3jdz2, LdslkO.

[detwOoydy ojhjhisgdy rodztsiEfaigya @V f tetsd fn
sfdztso dzr n Wstiste 3@~ , 0 yf tcd tctsH dz" R (74O a7 AR OI
Costodestf totsdzr "N dzj dgder = St dzj S Mse tsdzO@ hE
dL dzgjHte o ftotsd3’ h dzj dzdze" = ,lisjp Acd2ts dztv Odiaq-jj ) B«
~ o tsfis s n tp gdiEpde"@drtiscatsl i3 ud MEdd ftoj sBteOL
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