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oMY etsmistcOdzj ded W d3dzts ¢ tsdiBlalilzg figy jtor jdxlz'n o lsHgjtsdz!. dzrl j o
Ctokzddstsoe r O-do sy ¥ akj de@ Hizts izl NR  costiet detstEs O 5 .
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sOBd&JYO 2. JdHesRdBduimSdi ROwLOCIljtdmlsdSd
fSEesHOR (ft HOdd & cdHEsE] >y ddd & MlsOdyd?)

] sHisdtsmdz | [ d daj te Odzd SO, 2 § dzts ydzts fil wl
Gted L 5dzls e/ dz B/ dz |Be/ dz Be/ dz
1 OH Bj toL dzfs 63.3 0.38 3.2 0.07

[ j 3 o3jtds der ; 174 10.7 54.4 2.9

RL HOddz' -~ IsOB dz. 2 9 dHdets, Yylsts o dzOH 3] oL dztsls
OsdismM jtcdese s f dlsOdedw fHftoswodw jlsimw o Wstodzdtctso Odz
oJ Yydzs?2 B tL dzslst cdHEsadBdUd MEd2  to]disHE yll $)§ 1 i
ftesd3d oL Odzd J &3 d tslslsOdo Odzdj d3 e tsHBdzsMdzr = M MisJ 3.
Mkh jMmlse j dzdes dL 3 dgv jIs Efmdztse dw Wistcdzd tcts o Oded W ]
Ctozdzlstsor 7 otsH lsdj yos lsmw CtdastcOMmisdz j HICAE] dzj dzd
CaHsCI-Na) d Isj &3 j teOlskter . [ sh datsfyls: Bz e tsdzj Isdzj dzd to
ftcjH]d&ZOR ( Bl 10 Hts 600 d3. ).

[ desetsdzj Isdzj § dLEkuyjddd otHtdsMmd = MdMmisjd EMmis
otsH' Woktddtlzs smv ftod MYy dsh dsd, ftejefhnmbE8g, d
111, 112, 120, 121, 132, 161] . RS2 tOmMftetsMistOdsj dzdj Msslsse j
L sdzOdz! desfisd, oCdzs yosh j2 Mmjojtedszts,  jtojntsHAzkzS
fSHL Jdgdzr = otH ftedbktesyjdzr ¢ LOdzdSEtser d3 L tsdzOds.

R L ted fm. 1 sOC Y J o  Hizla, oY ls € OeHedzzls Ha " j tc Od
Cdzd BOIsdyuj MSdmr Ltsde ddzgjsls CO¢C tsBhidyi, IOSC d Mmfjy

{[Bhdj tMtej dzdztsMmisd o ¢ dzs yO¢¥ Is:

iddelsj demMdo dz" 2 eotHtB®Rjdz L O Myjls Oldsmi jtcdz n

iyjteijHtsoOdedy ydqédzse dJdeW Jdz IstcOydesdzdzse s f dls O«

i sfls sWedpdsdsHj dzjsdzd | o SHsdesdets?2 Istsdzh d ;

THJdOB] ydetsj dL d3jdzj dedj ) ddi30 (ktetseded, Isj By,

s JydW¥dud médj Bmtsej ddzsmisd or weodzwe Isfmw o

iGj casPHstetsG j sdzsedyd MSdr EmMdzsedwrn d Wddz steOy

imMsslsdesh jdedd d twOMmMf sdztsy judaftglz sBEzOMIs j 2 d Is O da

iotcj B3 ded d MCBtetsisd o HESUSBHEY;dz0 o MdMmisj &3j o1

iMsjfjded dLtsdzdtcseo Odagdzetsisd o SHtsdesfdets?2 Md Mmlsj o3

iedzzeddzy L Odzj cOdzdw Ektetse dzj 2 ;

inOOCIsjtej Wddzt steOydd;

isdfj obHBodjhOshds fsttsH d HIG.

Jtokdzstsor j otH' ftdlkztesyj dzr C ot o df 2 f 5O EIs @ C
W dzw ¥ Is fyw tcOL detso tsL e OMis dzr § tsls dzts ) j dzd W (sl yYjlse
f zOIls W s tc d3, nOtOCIsjtedL z¥ h A mw tc O firdf dzdf digdf figl©dZ] dzdlg =
Yo jtelsdydetsets otsL tcOMsO, Ctdzdyjmlsets iy z0Mmisse
100 d dwdesedj dL dedr ftod tsB tcg6ldTIsIRBIBRAFstcdz” 2 - OO

gydlboOjlsmw, ybt fjtedtsHT dzjlsdzgjets o f OHjdzdWw O
Wstcdzsdtctso Odzdw ftso jtern desmisdesets fMissC O, O dzOdB sdz
d &3 ¢ Is otyffiladedzgz § J e 5676 8[]32 ,Rr ftSHESAzY dIsj dz! datsyls
BjMwvyie. Cls fHIlseo jeyHOEIs dd OWRY dzdlskzH A dIlnts s 8B dz
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} sfdzy §JtdBsHO Lddida 2 d&dydded Bl yos smw L dzOud
L dgj dzj dzq j € § fjdetslsdzss bkfdsed2, O kOSCyj fMdi dzO
pSHBMGEMAdE2 Stdh .

I'padux xonedbanus ypoBHsI TPYHTOBBIX BO/

Tun
armocdepunix | @opmupoBanue | Ilepuon Joxau ®opmMupoBanue
0CaaKOB Ha CHEroBOro TastHuS CHEroBoro
BogocOope NOKpoBa CHera NMOKpOBa ‘
YI'B, m |
|
Ilepuoasl
¢popmupoBanus 3umusasn ITosoBOABE JleTHsas Ocennuit
YPOBHH MeKeHb MesKeHb Ilepuon
TPYHTOBBIX
BOJ

Beanuuna pH
IQ\_\/\\
6.5 |

6.0 \// | o et

SS|T I I IY Y YI Y viip IX X XI  XII

I'mapoxumu- Ilepnon Habaroaennii
yecKHe Konunentpu | Paz6aBienne n | Boimenauun- | Konuenrpu-
npouecchl -poBaHHe NPUBHOC BaHHE poBaHHe
coJieit XHMHYECKHX coJei
3JIEMEHTOB

t dMezdid L O BBsMow L ! CEdHtesHJ OB Y MEsEs ] Y
ftesyj MMse o cwkdlssoara oatHOR 9 Isj Yy

[BSBN jdadj BzsEtsdzy lsdzj 2 ddz¥ stedBOYd ds oDy ls @ dizezsd
fqlOdzdY d fsksydshls' ossHedshds2 ndhkjd
bdgjde " jdedd Gz ddrr L Odzj cOdzdY Cekzdzssor & o tsH.

I bjhddseOk' 7 otHBdsNd & Mdhlsj BGOR oL &S>
©jydBO BjLdZOfSEd 7 §SHL | dzm B6HEZE®Esomyd sL &BGA

f sSHL j d3dats 2 GdHtsMW j tor . 1 Of tod d3j to, H dzw v W dd3fm
LOC Oteflstseo Odzgdetsmisd HBs 12 % L dzOyj dedw Ctst WW T, ydJ dak
21,36] . 10 kOCdE kjttedststdw? ydts E@e@§s ol dls s

I vtkOd MStdB twjcddy ORfddskHO Citsdjs OdedW
L OC Oflsso Odzdz’ & 4clsds OMZ Meslijls.d cl0gds 2195 d5 o 5L BEY |
TOE0Cjte Wdd seOydd o omHGdsmdAds?2 fdfkjdi. [tk
L dePlsj dz' dz & ©OL ) 608 B &OMIsd §dsOdd" BjL dzOf ©tedz
s o .
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b 2O dztse d ydz J4 L OC sdets 3y tedets M ls d BB Miststetsy H § dzd 2
CtedmMlsOdzdzd yj M dr BOMMdo s (-HECHEOH YOS 22 58 OFIs | &
[ Odz' dzj ost€ O) W fIQ],

tdeddzOdz! dzOv cSdHtsr ddBdyud MEOW ¢ dzOMmMmdW d& Oyd
t sfpdd or § tsdzdzg” dzO ! Bdetsc d 3 dMMdzj Hise Ols§ dzv &3  {f ¢
MsMmils 078,97, WS 111,140,154,152] . { OL desdzZOMh Is OB dstjj AdF ARz
yomisd t A EMsOdse ddzts h dqslsdkz® L sdzOdz! desfils! ¢ tclzdz

Jtokdzlstsor j ofSHT CkedddH dzts?2 yOfmlsd (HCO:&Lalidifls.j fmls
t OMf esMiste Odzj dzd j SOeuia 5 dzlf ®o 'dABJ dztsH dzsC Odz dzr 2 d OL s
ftoedztesyd dzts O3t & AR s dzts ) dz'

tdeddzOdzr detsy dLEzyjdedy ctekzdzlssor™ m o tsH, dzOte W
~ddi3dud e d? MsMmisOo , Is § BY § toOlsslztas@)te O Wod W jtdrELddad y dg
ftctso SH d dzts ! tc OL dzd yidz" acxH-BiZBIZOSIANHS® d3 fi3d GdHttsH(C
o jtotsw s @b dfls d yiftps d BRE M sdz' L s Odzd | HOzs o fs
sftse | dedetsisd WstedZddteso Odzdw toj ¥ ddBO cGctokzdzlssor 7 9ot

©OL G telzd, 6 11,28, 25,33,45,47,4855 d Hts.]. 1 &OMhlsOBOL oH
Efidse v, GSftejHj ddssdidt okGbjg 2 S tbdssa’ o o1
BifHEBI W J d o {¢2di wjyds2 Mmdmlsj dir, weodwsh

o SH tsdesdz’ = 8B)EBfLIHGj2d3 d] 8H2As. | .

1 tod d3j dzj dzdBjO deCOtEfiist® " 7 tcOfMyjlstse L otdzddzs Yy
o G =B soysf§ dzj o MdmbygHksse [ | 9 BH'  Eujbsdg
gqdzW ddz' steOydsdedesets § JlsOdedw, Mmos2MmMlse L tsder O O

RN sdz' L so Odzd § -Mls @ lisdsn Is dists nfis St - Bj stsH s ftsL
dzddzj 2dzr § 9 dzidzddzj2dzr y MmMeowL dorern damhi def e d o BicE
tcOL dzd ydz' » tejydddstsBtcOL Zs h dr WOCkktstetses (¢ tsdzd yyj fi
d Y Otej ded W 25 3448¢71,72,93,80 130,143,155 d Hte. ] .

1 O stede” § o BHBdetsMmder § MdMmlsy d3r .

I fsmdjHdd) HimMYisddjlsdy dAS sdailyjde JeOszz fhts 2 f
fsHL j Bdes? & 1B BABB, 577,91 93,107,112, 115119, 121140,161].

[ dMmOds f tots fdsts jOdizndzde’j dedets MtsB j dadets s d dzOf stoder
teOL dzd ydz' m C dzf O PYFEMC dr LkMmdztse d2 16k j1é2diB3zfs o H t¢ |ts.fy iy
[T EzBdzd € s Odadz" | H O dzdz" | HOs s ftojHMISOs dzj dad § s
fSHLJR®AE «» otH 9o Ltdj edfjtecjdzaiL O.

vy d j] CjsdscduimnSd) MmMbokSlkter Mfsmssfse b
oB5H, O OCYj drn dzj tcOo dets BHtgdzafs CRESBLARIGS MR, s 2 Tt
169,170] . 6CSbkdkzd ydv dOfstd & otH dO § &zOkY & ts ds
¢ sy dzj dad W ( § stetjodf dg, dz" Jsitej Nfdo@is so ' j d Ht. ).
OCCk®BEd ydd dOf stede 7 otH { tod kzteds yfigal dzjS< dedsite d, y Oels
Cskdsoddy , HJ§tej Mipd flOSfIlPe ZOS 8 jdgm ) [11, 51,

[ jfMlststetsy H j dad W zOf stecdz’ n 9 SH ofmlstej YO Ismw
fsHdWIsdvr, CkftsdkzOr d Ht. | dOydljd d j tBi jdd
KOCYj o Ctodsidists. sdgj [112,
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I1s Mmkh jmsoaks hddz CdzOMMdW dS Oydw dz dzOff stedz” j ot
gqdzW ddz! steOydtsdeder § d & 9 ded dz' dg" § , fts ROLOCIsjtolz
ZOBd dzOtedztsj ddzd ISkteBldzj dzsdztsj, O OS] 5 o3ddzjte

) OQtelsj L OdzMC d = fn Is tc Iz Ctds) HdDRO dztf |5 d3jdz@f jdsdipyr = y d
o BHtdtsmdzr = etdL Bdzlstse . RL ted . 1 o dH dats, Ylsts
BjL @O tedzr » otsH, dJLBdzqtetses Odzr s ftse jtendetsisd L
otej d3j dzd o SH StSB d3f ald®OH to dzth)iy dy' =Yzl P e A, ,

RL O jMmlisdsts, Yylsts o L tsdzj cdfiteejdziL O o d Misj -

otsHBSBA] dzZO " HjdzZws Isfqw Isted L tsder . s fjteoats?2 ftodb
Cts olststets? @ dzOtstistgdg™ jj.2 ) O3y Hdzj ded j Isj 3t ts off) devisjHISEHYB C
ZHOdzj dzdztsfyls ' & sB dzOMIsd H dlsOdedw, tcOL &3 tOdBBd o tsH

otsHBO R N O hdrn f StesH.

lted dLbEyjddd OSlsdoedetsfylsd o tsHdsdmidg @zt das ¢ dnug
Emzseodwr {WWiClsdoeds dsd tCOL Odzd ! dL silsdciuas.j) g &
63].

Il sofj d3j Misdesj] twOMmMf tesMmisteOdzj dzadj ¢ J dzdw o L j dzdets
Codeyj dzstcOydd o (stesddRd dsH®r d @istsls &0 Hito ©DMise C
oLOdhsMoawL!: dBJYHE e jterndzsMBae &i3d d f tsHL § d3dz” d3d

R dzfm) Is jedzlsizO dz! dz" j stftej HJ dzj dzad W Ctsdzyd delstcOyd 2 C
oLOdBH j2Msoad] ©OL dzsotsL tcOMmilsdzr = otsHBdMdz = Gt
O BHBBBMR] &0 dBjyHE dddkd. 1 0detdzjj dJdW stcdzOlsd o de
BN dzd f sdzlzyd dz' Hudpin CtfchH tdpscgjitEdstrdted J d3j ¢ M d s L dzOUd L
dzj SHdestetsH detsfls! L O Myjls Is 138s18%d yi MSdr dzOtclzh j ded

Its fjtejedBOd3 1 fstc, tltcOyOshdn o jtlsds Odz dzts,
1 dzj di3j dels @, wyjdedo Odzd ! MCtesMmisd "OBIBEHES o SdctstaQL &
ftoedL d2OCd oLOddBsHj2Msadwy d MmMdih jdedw o tOL dzd yc
otHSSB A d2O0 ddij ¥ ls Mdzsydzr §| 6Jjd3d stedyud MEdd W steds
MistczC lskzter nOteOSIsjtedL 2] Ismw  tOL dzd ydzr d3dd o figassts lésdztsg)
HOWW kL disdedgtsets Mmaztsjo [147] .

[ dzZv e dHtetsejtsdzsedyj MEtsets COtelsdtetso Odzad™w dzj tsB R
W OClkstese, ROBOSCIKjtedL s hdn Mt ddshisd ¥ stddtts

iWdL eSisctcOW dyui MSdy OOl ilster (€ dzd B3OIs, toj dz

TejsazscduimiddMEPLOCSHEisUEdmEd), oL ttOMls
zd stsdzsedy MSd2 Mtsmis0o)

i f dztsh OH ! [11, G dziz B d dzO L Odzj ¢ Odgd W dzOff st
OOCIsjtedmMisdSd, dlsOddy, Msts¢, Htj dzdese Odzd J ,

1 4 Mdsslstew zO0 L dzOyd Istf jizs fatsd i dAl satlal §j MO Glsstctso
L sdzOdz! desfls! o Ltsdzgj cdfjtecjdgiL O fMawL OdzO ¢ dzOo dg
RBj dgdats, ) bkdsjde " jdedjds OCIsdodesiisd otHBEE &) dzO
fSHL j&3de" 7 o H B teld HEGHEGRK § G /o Hsady ) BPuaradjChdn@®a dz0

1 Bdzr fn tOL dzd ydzts 2 Misd 4 dz# & o SHIStsB d3y d&zO  d3ts Y
Odzdzr oz, dets 1 Ists dzgj fwsLottdvwjls tsyjdedls! otcj dBY o tsH

11

I
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1 O stedz” § otHBdesMdz § MdMmisy &3 o | MisJ fipldcedg dzdzr -
W HBM ftedL dzOC 59 . 1 Of tod d34 te, dzts € Odz! dzts § o tSL H
dL sdzd etso Odzdzts M ls ! fSHL J Bdets? G dHtesMmW j tor dz¢f MmMtsLH
Isj BB j tOlskzter dzOf tstedz" = o tSH.

Il jMmlsjMmlse jdedz’ » EMmdztse d "HEO:-Gatdtsitdadis nid oy S df &J c
111]. lYtdmklsmMlseady cdfmModtsmdzr = ftstetsH o o tSH Sz
o 8®O-dalsd f O.

1.2. ltedesHdz j] WOCIktter WnsttdRdtetse Odzdw Mo

1 SHL jdgdz" | otH' HtwjHMsOoadzwe s MsBts?2 Mdzsy dzlz e
9 Sadets?2 WOL] dzORBHVYISHY BdeS toctsisdlzy GjsdzlatsQC todgts d o j
GjdzgijLdmMO [108]. tOLdscsB®OL jd2 OC | MtsMisOs ¢ OL
[ 2O ydesy dL d3jdzj dzdj ofmjr MshMisCedvehda M
sB i) desd3 { dzj s dd d @O @@udatd? ydd HISesRiGH 20 W OL Ok
oLOdBsHj2Mlsoad] fBHL B2 cdHtsMW jter f Sty O

s OBz YO 3. stdiftsdzj delst fftojfmder = otsH o f tSHL Jj d3dal

AOL O s &3] 5 dzj dzls '

] 5H dzOW [Mzso dz' | Mtsdzj sBteOL EEhdj
Ccd’, Mg®*, HCO;y, SO, %, CI', Na", K*, Fe, NO*

[ dC tetst dzjMB,jCiglBa, ST, Se, As

[t OdduimMédy MmMtsinddaj dzed¥ d
[ sdzj ¢ H&0;; HBO.d H to.

stsdzdzsdH d &Bj nOdedyjmMSdj Mmd3j i
t OHds0C Isd o dz'Rp, Ra iz d3y telzls T :
RLiSIststf r

[JCtooste Odzd L O3

] OL B tcOL dzZOV |t Blso stcj dzdz’ | 1 @O 8,8, G, N, GG L H
Rdzj telsdz" | GcOLT

14 MdB3slste” dz0 dBdesesdzj sdzj § dLlzydddy ~didums
cdfjtecjdzgL O, H dzv  -fidsOa € disuzdis d&r - ¢ jladrpdscots] 2 sO¢ d
LOSC Bdetsd3j tedetsmisd o 2 flp oz tzd 8 s dz®Y Bs &3y dzj c Odz! dets?2 d
slsHj dz dz" | dmmdzj H s Odad W f sfowh j dzr dL zyj dzd ¢
OdzOt esBde' » L tsdz) CORf €ebdztfjjetzB@ydad d Bkcdzj € dmdztsls dats
o sHtSdcMdts?2 AM)sj dizd [ 13,

tdLkzdz s@pHsodamE 2 ftsHL j ddats? GdHtetsMmW j tor z fryls
Mos2MmMlse d MMisOs O BJjL O Stedzr » d dzOf Stedz" = 9 tSH
SftejHjd jlsMy CdRfdjChHd ftedesHd 7 YOCkstss . [

LiwdL eltscte OV dud MS dJd ;

21 G | sdifdd&rt®s s Ztedz | ;

3iw d L eprlduld ud M dd;

4isdtsaddi3dud MCdJ.

AL dSjEsc O dyujMSdj YOSkt .

MU P-
HAY KM http://izd -mn.com/ 14



bdEbdaodoFE3Yy dodosEIE Y dIoydsd 2

E. 0. 0
cdY Yfronqgqbqb¥YY oedoREY)qy ddqQg g' f" rads

AL dECjsscteOW dyuj MSOW ctekzff © o C dzs yOJjls € dzd &301Is
Isj &3 j tOlskztc O, dmti Otcj dzd J d Hte.) ; otsHSBB M) dz2 M
o dzOy dzj dmsjteV; s 2ty dsiy .

1 &zZ0ydlsj dz2 dzOw yOfls! jotsty j2MEs2 yOfmilsd A (
OsiEtsmWW j tcdz" = -Ts@dgEIso dz6W 0 d MY Otcj dzd j 6. ] SEBONW § UM EE
WOClktstetse dzO@ Isjttedlststedd t A GlsteOyOjlsmw o BEOL
[16,70,111] . ltd {ltsdg Hdv ckdBdHds?2 Ltd "dests,
9" h j dzOydoe Oded v, O HdivL Osdiy dizdr . Zfpdaye qRo totsf j 2 MC
ftoeswodzj dzdJ cttedL BdzlsOdz' des?2 G dHEsSEJ sadd3d yd ME s2
o ko Jj dzddudejad@dzdls Oydd ctekzdzstso' n otsH Mu@) BEJHEO dal
S[+t OCleNalsdtf r .

l dzdvwdedj fjtecots?2 ctlkzffr WOClktstetseo ftotsweodw jlsfyw
OoBHAds?2 d COLBtBtOL dzts?2 WOL §HLJBds?2 cdHteshW j t
@ Msstesy Hyded?2 Y BHL j B ncgtsEtcOW Q) o g Bz Embzge d @

Il ckdddHder 7 ftesoddeydwrn f dzsh OH! f jtoj zo dzOy dzj d
21% d Blsdd yojbsmw tjcdsdzOdzy dztsj GCPAcsmIistc ©dzj dzd |

1l jtojlzo dzOy dzgj dzdj Isjtsfglsttcdfsodnjtdsd i@ detsdzs [z o j dzd -
Fes ctobdadstso' n otSHOR LO fMujls § tipdlj dedzscets f 5Ctetso C

| st sdzsedyj MSdyJ sMmtse § dedetsls d o sHtsMB Bt
tcOfmydzj dzj dzdztsfmilsd toj dz' j§ W O, Yylsts tsfftejHjdf Jjloteifdgisls
otsHSSB R dz20 tls B dIZOMISj2 HdlsOddY ¢ B d&zZOMIsw &3
Gjd jWO MmMishmsefMmlsokjlk SBtcOL o Odeds dBdesc sy d fdzj o
ocHEhsMd | ctedLbds' . uvusd ¢t o [MisoemMSitd tojd

4 kazdyj dzdj &3 o tej o34 dzd o tSH st Balyy HidOdzts i dz fiRd ) I8 fs di
LdOydlsjdz' des oL tcOMIsOjls dBddej cOdzdL Oydw ctolzdzlstso
BOC totst dzj di3j dzlstse o MtsMisOe | cCctwkdzlstsor 7 o tsH.

] dzsh OHY  t6OMtetsMisteOdzj dzd W  d3dzts 6 s dzj Is dzj Id3jL1@) dz n
161]. vj B j COBY@UAsstc tBEMBZOs dzZdo Oj s Isj ted3sH d dzOdBd Y J
CdHtesMW j o] . 1 st ssd3z o dzd W dzd | Cdzd BOIO slstcOy O |
fdmisj i [[1 (kOB 4).

l sOBdz. 4 fHtede jHjdz HOdzdz j, R Otc@LOS jlstg e dHipishdc
Cokdzgssor 7 o tH o -clgCu clfOldg \Bj fWSHOLRd S dztseo W R A .

sOBd&JYO 4. RL&Gjdj k] MemMsOo 0O d kj&fjwOkt
CjBCcLOWdUjMSdE bkffdsedw s (A &O dédz (ft HOddz d

s s tsdzj C ANLISIssecteOW dyj mMedd L s
U Iz dzH tg ¢ [ iMdeOv |2 JtesC tsdzd Mls o j
v B j c®B 1.4 7.2 7.5
HCOs, /wis 31.7 152.5 298.2
SO.%, /w33 4 27.1 46.9
Cl, &%/ H 3.7 16 14.2
ca’, &/ H 8 71 35.1
pH 6.2 7.8 7.1
o
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Jtezdzsseo " j o9BBH' 9o LiBsdzj t6OL 9 dIsdeH 99jtoyjodi2dzddy) taf
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dzi MC sdz! € dri dejtd@e Qy d WBas dztstf tizh | s dzg i) B dzis 9 S

Il [ shMhiseoMmMitd ttijceddsy o"HJjdvjlsmw dzgj MSEBd €5
mMizh jMmise jdeder d3 L OGtewW L dzgj dzgd j 35 ftsyo jdedesets fsCtesa O
LOGtW L dzj dzd d dzOBdizs HOs dziny dzlots Gnusd te O Pbd@f ZaizMid Is 5 € iy
Hic. ), O OS] dm OMMsydoydd.

RL B dzj dedJ Esh desfylsd L tsdzr O1 teOydd d ¢ dzkze d dz
OH O9 Odzts iy ® ftjHjdkZOR Yjbrtejrn CcttOHOYd?. I
Otc! qteclz s 1O @3, 5 9" Hjdzw dzd ! stej dzedze j, Owz@ 9 d Od
bstetsds 1 sOfj dMmimdzj Hise Odad?2 o' ff tsdzdgW dzts fry? Bdzs G 59
HOdzdzr 7. 1 sfdzs2 desj] Mo d3jh jdedj S OlssEteOW dyj MS 7
BsL Od ydetsfls! a tsqz doOH wadQddefsR EkMmists2 ydotsfylsd ¢ Istc©
utsodzjh jdadj { dzj CSltetsdeds’ » OdzOdzdlsdyj mMSdr € Otels s
[SOL Odztsfy! Yybsts Btsdzj § 45% IsjtetedIlststedd Wo dzv s Isfh
ftcdqtetsHdzs?2 Mitcj HT .

1 O Istcj Is' j iz dd@fdgimw o 'tej Istetsmtf j SIsd o dz" 2 O dz0 dzo
dqdW stedsOydd s MCoOYddzOd3s, tetsHdzedC O3 d CtsdzsHYyoOds
2010 G¢E.). 1tdkkzyjddOy BOLO HOdM & H{Y ddY dof!
2013¢c¢G6. ), or { ddryjdd®s M tjugidstsddd df' sdis?2 sy dzS d 4§t
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dtsod3d N jdedj cdHEEjtadhBdui MEs? ddVstedsoydd M
C LOGtwL-2Azj tedy ) (B tctcdlststed?2 5 OL Odzts, Yylsts 4ty
Gizdzlstso ' n o BH ftosw o dzw j SB;)Ca doSOta @ if s8 O dzdidtc d o tsit
Codzyj dzsOYPI Blzse sdzj sdzd?2 § jtedtsH dzOBdzs Hj dzd 2 o s
Ctsdeyd delstcOydw G d H tg tirCdf) telp 5 HQEDEP 198 [6. 5 t6OL , Yls t
Zd3j dz' M j ded dzj 2 IstcOdzd L 26 h j 2 d BEsMisd CGlolzdzlstso '
or h@dzd o Odzed v .

10 EyomBe O®DIsfhebtcdj 2 EMmMlsts2ydesmisd o &@dzlstso
sdf otH, des Blsdj yos lsmw Isjdenj deydd o dL d&3j dzj ded d
d s dzt€ef”, Mg*, Na', CI, Fed Ht. ). ltd 1lstsd tldj yojjlcegw hd
sC d mdzd s jsdg'mdg® dets 0 d Is | dz+Cad fifidztdls dir jrdzttnfipdits o d 2 .

1 ets s tc O daints p 3 patiaizts j BB jdad Bdzs e sdzj Isdzd » @
fcC 0L Odzts, Yylsts bteOdzmW sted3Oydw ctokzdzlstso™ m otsH { to°
i afMj?2 §dztshOHd tj 6ddO.

[BBBhjjdzdej L Zdz' sOIstso ~dd&Bdyd mMSda OdzOdzd L 59 (
sjtedstHd dzZOdRd yud MEdd3 dBsH | zdteseo OdedJ &3 kMisOdzs 9 d dzts
9 SH, Yylsts dBsy jls Mf smtseMmMlso tso Ols OCIsdoadL Oydd ¢ Ofte
Muyudls o"h jdzOydoeoOtzaf ¥ Htcwisie d3j M O

dddzsjLJtcsaOdzedj COtels fsLotsdzddzs or wodls! tsYJ
dzd L d3J dedets mls d l sdzy ¢ 52 dzd L d dz (fdteor 2 sd{)
RMicdz L soaOded] tWjLEdz IsOse ddesetsdzj Isdedr dMmMmdzj H
L dzOydlsj dz¢ dzbstte d3@yed¥dzi e JHtes8E J sa d B yd ME e s tod X d d3C
ftesoddydwan. 1ltdL dOSd Ok sttdkOoydd SOSwwaE| AL2l5mw
®e/ &z d EkMists2 ydoe s8u-Nais tf Quizch>Ojdzlid] obsfyls s2 yudoe sfisd
LOGteW L dgj dzd® tShdj wO)Eddf®RE" dsfisd uyjlso jtelsdyds
Yyofmlsd [ smMitsemMitset tj ¢ dBdz0O.

[ dzv 1 S &z Olsdtelzj 3" = o tHBdSMd » cttedL sdzlstse
tcj G sdzOdz' detsG 5 tcOMf esMmistc Odzj dzd W s tefC dn G dzd dz.
LOMdh jdadetsisd € O dzjodmiptdptadipdz’ d2 G StedL Sdzlstse  dzOB dz¥ |
LOh dh j dzdz" § , slsdzsmdlsj dz' dzts L O dh j dzdz" § d MdzOB t
f8COLOdzd, ybsts f§ dztsh OH! L OMdh jdadzr » Isjtetedlssted?2
dzdh!+ 39 % d MdzOBtsL Oh dh jdzg" 59 %.

1 tod d3d dzd dzdflg J -~ @z ézts G d 2 f sL o tsdzd dzts MY stedzd tetso O
i tots M ls tc O dafrydsjodf joridetslz ¢ BOL L H Odzdz" ~ [ M tsa M BEts
Bdes e tso Otcd Odzlsdetsj] di3sH j dzdtetso Odedj d tsdzzydls: ¢ ts¢
L dzj Clstetsdzdz” = € Otcls mfRdgl esteriOydEd ] uflstisC Ca Ofets M so ME 53
9T Hjdw jlsfqw dgj MCtsdzr S5 Isdftse L Ohdh jdadesMmisd f sSHL
Il " Hjdzjdedzr | Isdyr LOMdh j dzdztsfylsd o L dz®Omstisty Cois boigdsd2r -
EMmdztseo d2 WwQEe{BdZz0O] WL odd &3d e dzve Isfiph eaffsisizy jink! s’ |
dzdLdd d [JiNMjtmMit? ddL B dedetsisd, -1 @©f QeQH sjts-daf § M
o sMmilstsydz J sjtctBb@bstcd fftsL [OF A dets s ! Cdzlskztets o, n 0O
L O dh j dzdzts s CGtelzdzlstso r n o SH, tslsdzd YO  Ismw tsls
o SH s dztEifig{dig s d3.
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viMfsts2 ydesmisd yj dzdeo OdzOMm! o BOZEZO- d BkMlsOdzt
StcOdzMW Bted3OYydJj 2 ftodqtesHdets?2 MtejHT L O Mydl tOL dzd y

10 thdsalisH jazdg B' ZzO GeBMdss OO MmdMmlsjiko0 ot
fsHL jdstla’ j Hekw [ sMStseME et toj ¢ dtsdzO.

RL M) dzj ded] EfmMlsts2ydesmlsd fsHL j B2 cdHtetsMW j o

viists2 ydoe sfmis ftod totsH dgts 2 fMted HT sfdzOB dzv & Is fyw
WOCkstetse d ftotsyj mMimse o HtHL jdBdes?2 cdHtetsMW jto] .
Ctesdzdy G Jjtej ydmdzj dgder = ftodtesHdzr » W OCIsstese (IsOB
Mots2Mlsoe © ftsHL j d3dats 2 GdHtesMW j tor sftcjHjdvs hdj
~rdBdudMcdn ftesyj Mintse .

1 0 todMm. 8 fttdeojHjdz ctOWdEC, slstcOy 08 h d2 dL c
ftedtosHdets?2 Mtej HT -G Jot®a Wl FM WL IS tsdzOr [ otetsy j 2
Yysts o twOmMmddOtedo Oj 3" = LdOr (¢teSCilsd¢ O, Is iz dzH tc
cisndBdyui MSOvY kmsts2ydotsfils! oLteOMsSOjls @ Mo,
Co@gfddy § OtcOd3j stetso , nOtcOCIsjtcdzr » HAzW ttOMMdBIOISted
Citsndddyj MSdn BOt! jtetso , COtB tsdzOIs dzts iy Is d ¢ df
fSHL Jd@dzr = oBH, LOCOmlsse Odzgdetsmls? ) .

RL GCtOWdSeO tedfm. 8z¢B@OY ipg € Bf 300 lag,gzOG 1€ty 5B dZOH
100% ejtsaddBduyj MEts2 EMmkts2ydetsfmis! 8. 1tcod dzOteOMmlisC
1 Ists?2 ROttOSIsjtedMmisdéd §sHL j BRZOYW cdHtesMW jtcO § jtoj

1 ted ttOLoadIlsdd ftesyj Mo f sHIstsY dzj ded W ) HJ
Edj dzlsf®) Bsh desfls: L tsde OLtweOydd L O Muil jJ 1
ftocdqtosHdtsets WOCItste® or LM o0Ojls zdsj dz' N j dzd j Zfmlst
toj e sdzOdz! dzglz¥ IstcOdemMW stcd3OYydys dGdescdr Htezeadrn (IsOE
dzi ¢ Olsd o dz" » {HetsjydgdgEdns o6 pH s J o] .
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WL ESitsc O duj MSdE bkmasedw i §tod ko j ddyj ded o

IlsLHj2Mlsad) oBHBGSISBSKO YBHL JBAd = otsH SOy,
o BHBWEMddMisj 3 L O Muilb dL gjddddy Co@fd<no
mMesmisswdzdy §BHL B2 cdHtesMW jtr (sOBd 7).

uvilss2 ydosfls! G§oHL j Bds? cdHEsMY¥jtr §jtjfiseC

Mudil He®Rdddtekze h jes oaLHj2MsodYy Odzlstetsy tsc¢ j degde’ n
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s OyJ fEoej dz syJ dz€ O L O P j dzdztsyls d , Euydlsr o O h (
nOteOSIsjtedMisdSd Y tSHL j B2 cdHtesMW jter ( i3sh dztsyls
0L ttOydd, J4 Wddz steOyddzdzr § Mmots2MmMise O, dzOdzd yd J
Ftesodzv § BHL Jj d3de’ mdz@usdHly j da'r dgosdzw jj s d L d3d dzyd o.tsfmils!
90 dgr &3 fOLORj stcOB LkMmists2ydotsmisd f tsHA- fdgdesid S d i
Ehdzse dw, wSftejHjdveshdj ddzsj dzimdoe dztsfls: Jesyj mMmtse
[14,19,78].

[ dzsetsdzj Isdzj G 5 tog ezth¥s tzqy detzOR M (L Octew L dzgj dad J ¢ [,
ALw2flsots)  dsCOd df m dimlssydzdSse L OGteW L daj dad W
ftotsW o dzj digfjdm dgtRdats @ 2 [ 190] .

limM &30 wjHEOW MOyYydsdOtedzOW Mmjls+ tof 3y ddgde” ~»
tcW HEG®B dz8 Hjdzd?2 dzj L oBdzve s ool Sypdadds | sty igd€ tdO
stcOdzeMW stedzOyYydd Meots2Mmlse ctokdaslstsor i otsH ftod Mdzsy
Eidzse d2 .

viss2ydess) ErkHh jddj Mes2fMmlse d MmO O ctok
Bdesc Esyfmmr o HL | dale®RE hejddadigits e jj e d di3d ud MS da -
dtdzdzr 2 5B 3] dz, Zdgd dz' M jdedj dzj2ltcOdzdL s h j2 Jd&BEts
Mo ts2Mmlse, orhjdOudeOdedj d ddesedj HEkzedj. 1ted ¢
By dls MY sdytsslfdsbbHshe jodzd s € Oyl Mlso © §tso jton detsMmisdz 7 ¢

[HdE2 dL OCkkzOd drf LOHOY Wodwjlfw OCY ]
f tetsmis tc Odpidsjodjdadptas d3 d L o35 dzj degd d JtedesHde »  Odzlstetst

{ OL dzs 3OMh s OB dzOW Yy dz€ O kM2 ydo shlof tlpsh | |
(ted ®.) 7MmlsOdaso d zO dwesetsydmdzj dedzr | L tsde", o Htoj H
HdWlisj dz' desfisd ftedoj dzts € dzgj sBtOIsdd3r d3 dL d3j dzj dzd w d
9 LBtdzj 6dfjwejdiL O (lsOBd. 3).
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| &ZOo O] Bls j d§' Btsdzd Is s te d dzaf @5 HifL tg fi5dafsL2Z Y
CdHEEMY j

lutsmMisswdzd] §tsB dzy d3"

1 BHL J d3dzOW CdHtesMW jtcO® R OttOCIsjtedL 2] Isfmw i tots
Mo s2 Mise, Wsted3ddtectso Odzedy S Blster n BEMdzse dzj des ¢ 5
odzi "dzdr W OCItstetse ( § dgdedg@I§ |Is thyiddptat ' Hiwhz ) . ¢ | B dzs G 5

t OmMMmtej H SISty dzdz" J§ d dzts ¢ Odz! dz" § dmistsydzd ¢ d (
B nOdedud MEdn, WVdrdudmSdas d ndBdudmSd dL d3jdzjd
otsLHj2Mlseady dzO § SHL j d3dzlzs CGdHttsMW jtelz ftetsw o dzw j
IsC @Gtz HIs toj 6 dsdzOdz! dzts G 8) d MmMfsmtseMmlseokzjls dO!
CdHesMW jter . 1 0 1Isdr bjttedlsstedwrn COyjMmlsots ftSHL
dMisjmlse jdedzgr = d IsjrdesGj dzdzr = WOCIststeso .

vimMddzd e O h j j Mmw o dzd W dzd § AL W2Mmise j ddd@s 2 o friHjjnW |
MsMisQoadwes hdn ftodtosHdts?2 MtejHT (Od@sMW jtodzer | BMC
H dzOd3d ydzz® IstcOdzmW stcdzkOYyds foHL j @Bdes?2 G dHtesMW j tor
Otk $d. [ SCOd dzsj L OctewLdzgjdedy SCtokzy O h j2 M
felstcj Btso Odzs tcOL t6 OB tsdst f d3jf deds' s te®qzndzte § dzfiz@ yJ Milse O
Odzlstetsf s@ j dedetsds otsL Hj2Mlsoadd ftsHL jdgder j otsH'™ tcOMmM
slsdztsh jdzeds € Htckce d dsts s iyt OWHASR 641835 ,

s OCdds B todls St dza3tsfiasH L j d3dz" = o SH MisOdetse dIsmw
LOhMdIsr , sfme s5j ded W, f zOdzd tetso Odzedw d Bk tcOo dzj dzd W
GdzsB Ozt dztsG ts) . 1l sl stsdBz dz2O0 i Y HEzdzOtetsH dzgs?2 € sdaW J
ddztse syd mdzj dzdz" = B I HEEPEEH A RO 1ttt S I(EAy j dzse § €
cCl1 OB dz¢ Hj ded W LO f dzOdzjss2e d Hts.) B dzd f toj H dzt
CGiBettOVdyud MSda MtejH (OlBsMY j 6O, dBsmMEdj OCo0Is

1 8H 1 6dHB2 IMjdBdeds?2 d&Gjlsj stesdk@tdsH dg s  dstea
ZOEZydzr 7 MtstsBh jfMlse ML HOs Odzd ! ftetsetoOBRB  di3ts dad L
otsH d ftys [62]. stsdzyd fydd wmsdedlststeddzc © Hdzv
Micj HT BlstcOy J dzr o § O¢ J ISGEMS (@labal &EtjinguzientalMprizdsre)c O d3d3:
UNEP (United Nation EnvironmentalProgran); Long-term Monitoring ICP, UK Acid Water
Monitoring Nature(UKAWMN) d HtE©G. [ 62] .

1dMésd €5 MdMisy &3 tej edsdzOdz! dese s dsdzd Iststc d dzG C
CGiBeteO¥Vdud MSdma Mtcj H [ 2, 1dad6n, 184 dzw & Is[fifrydzts o fims iz G
mMdzzy B O dzOB dz¥ H j dzd 2 d ¢ ts dzls to ts dzw L O L OG oW L dzj dz
| sMEH OteMmise j dzdzOW CqHteRBj Isj stesdzse dyj ME Ow fmdziz B
Bsdzd ssteddzc © Sty O h j2 MtejHr (1uf [d).

[stcOMmMdzf ®tsls tc Odpfiidlgy gedzte® ¢ j sctOW dyud MEd2 d3tsdzd
{1881 o&d yodz tftjHjdjddj CtBfd] o ~dBduins
tcOHdsOCIsdodzr » fCOLOIjdzj?2 fYtodesHdz -« MejH [ 62
B ssHS ) d2O OL dzd yde' » dj tzOreifOdsugjdipSOided bl HrpCdsvde
ftcj HMMlsOoa dzj dedw ddzW stcdZOydd (1 CMmilstej dzdzOW, s j cOIlsd
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1d Ol dugpipfEdtcdde o MdMisjdd ( sMEBBEdHBE®E,
CodiRf dzj CMdese s Wisdsotsegts dmsdedlststcddze © (wsAf) )
Bdtsfifjrts LOftso jHddC OR) [62]. uwdMmlsj B30 ddetsc sdzj Isd
teOL dzdyde' = "ddBdujmMSdr MsjHddzj dzd?2 o MtsMlsOo j Olsd
d HBdzder = Bldztsy jddwvrs o tOLd&dydy j MjLtsd G6BHO.

] d 56 tcOW diyg M€ OO dBsdzd Is stcd dzcLOz ji lsf W[ wfn on tSOofedl Isdp @sh

[62]. 1 1kt?2 MmdMmlsjdj SOyjMmkets §ojten dsilsdr -
Isr fqw y) fsMisOd3 dzOB dzt H j dzd 2 . 1 OtewHEz M IcOHdydsd
otsH' , Ctdpyj dzlstcOydd wfdetse dz' = d tsdedow, y jmkrsi, &BillsQdz
His. ), GftjHjdvddn' f§ifmsdydHr, dji¥sjfiotsnkzSlsr

tcj edtsdzOdz' dz = d BOLBoOr R MsOdzyd?2 onltHWIS ISO§Hjr B
tcOMmMMmMdissistej dzdzr = " hj MdMmlsj BOR ftsHL jdigde" | o SHT {tc
J 90 etsmr amSCO BrdzO ftjHsyjdO MmMdmisj BO ¢t

GJBdEZtedyj M¢ 2 fMtcj HT (1f148), ftcj HEMBOItcd o O N
Citdtsedyi MEs?2 ddW sted3Oydd Hdzw dzgiMSEtsdzr Cdnr dJ tof
tcj 6 dsdzOdz! dztsc ts) . ClsO Mg Pdgdj o G dzy y @ dz@ v IsxB2dz |

ftesyjmimse d L SCssedudmcdy OMfjsl’ -fteOBdiso sy
OmYy j SIsr d dzdyd dzL d sdede’ § EMIRGo W dzj HieSY Sdz L 59 Ode
Il roetesf j2MEB2 yOMmisd t A GBsQueaz D, HA Jzdlstc-O dz'j de'j
s XoOL MECd?2 tjedtsder, Ctslbtster j Bl jHddWE s t5Ctsdzs 6 (
J KJjdzstcOdz! desd3 tejeodtsdz o MmMdMmlsjddd 1f4148 B d
CGitdzseduyd MEsets dsddlststed dz6 ©, dJde¥ stedzOydw dL € ts
1 ditsmtcj Hilse | dzdals? o s jdaDffistdo MEzh j Misea s ls | SdESH ] HE
1 8eddemCd?2 yjdelster cjtdztsedyj Mt dBsdediststed dzc O.
rdzv COYHBGEB ©OASdO MdMmisj 3" 1 f 1484 HtojHEMABZOIsts
idmstsyded ¢ d L Octew L dzj ded W
FCOlsO otsHBBABLWIMIsSe j dzgdese s MY sdz! g9y Oded W (9
icdHtese j sdzsedyj McOw COtls® (f 1: 200 000 ddzq
TeindBduimMedy by §oHL jdd ~ o GH
if OMmMf stels o3 Misstetsy HJ dzedW § SHL § dgdz" = o tSH
iTHOdzdz" | 5 COyjfMmMsolz ftsHL jdide = oBH, ©o¢Cdzs yow
stsdzyj f skzOdz! dgr 2 B dzd Is stcd ddc| itz Otednfg ® § Azdz' =B dz

s ddd SSkyOshji2 fMejH' [sMiseMis? B kO
tcOL dztso JHdzetsMIs j 2 BGltcOMmdzj otsets dBsdedlststced dzc © (9 5L H
9 SH' |, fsHL jd&gde" § otsHT s Ofmdzr | { CL 5G] dede §jtc st o

dzOfmj dzj dedw, dMlssydedscd otLHj2fMmlsadw). 1 0 fMmdMmlsj i3k
CO¢ odBtOYdtsdedz j, OSCEMdyudMSdy, + dzj ClstetsdizOG dzd I
osH dMitsd Lso0d d&dh! osHBfkdSls' (digsEyddSd,

J Y j dzls 6§ | iz H Otefils o j dzdzis G s Bts dzd Is s te d dzc O
cldHtesMf j yejszsedwe) cjitdtsedyuimMcd? odisdedlststed dac
ficdotsHdlsmwYw BL Bt MeMmMisswdzdw §sHL jdBd =« otsH (B
Petso dzd ¢ tolz dfistdstme BsLadasH, toj Mzt d + SCMf ZEOsOydsc
oCdzs yovw dr LOctewLdzjdzdd. ¢dz2OdzdL dtelzj sy o tHBSISA
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Hiekedj §oHmdmis]d dEsddlststeddc0 ¢ jfatseEd i HE st 6
1 CL G j dedze” 7 teitsdgy th)ydnjodzdz [ = 0] .

{ OfMdistsistej dzdz’ § tojL zdz OISt fsflskf Osls o  jH
L Csdzsedyui ME et dsdzdlststeddze © (1 8¢ f) d [ ddedflsj to

ssodsjMisder j| MdMmsjdsr c¢jscweOldujmMSises d ¢j e
syjded st Mmd @Riszisio s O dztistidzis Pdgndzdes 2zdetpdzV stcd3Oydd, Mt
fjtoj d&3jdedz" =, wBtOLEZsE N damMw L O Myjl oL OddBsHj2Mise

1 tod IsjRdescj dedets? dzOCtekzL § ) G§GHL jogde j oHT f
ftosweodwehddmw o HJdEO ddd-y difsodis 2dnisd3j daj df tetsfls te O dzfls o
ftcdojHjdzr tOLdsodHdsMIisd &dsddlssteddzec® § tsHL j @gde -
s5Ctoky O h k¥ ftcjHE.

sOBdZd yoO 8. { OLdssadHdsMIsd d@Boddlststced dze ©  sHL j d3de

RN vdf dsdzd s ts sdMmlsj 30 disdzd Iststc d

1 RjcOterndud MEd|J] € Odz! dzr 2, ted 6 ds5dzOdz! ¢
dZOyd sdzOdz! dzf 2, @ dzsB Odz' dz

2 RMssyded ¢ d L GRrR dz6 tcj H d ftresls elgmentsy, s &3t dzj .S M ¢
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osLHj2MseadYy d ft. (lOBd 5).

lted MtsiilsOo dfjtizddfr COedkf dzj C Mdesects disded ststcd dzg O

Eudle Os Isfyw dMmlssyded S d Isj Rlse j dedetsets oL HJ 2Mise
il
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v OB d&zd WOLIOL s jtedMisdCd dMmstsyddSte Isjndscj ddsct o

t OL dzgso JHdzsfisd Isj - dzs | mOtcOSIsjtedMIsdE O oL HJ 2
1 sdzsy jdzdy dMmlstsydzed € O OL § d3dzts §
] SHL J d3dats
s d&zOMfm oeBLHJj2AMIsadw [ ir0Oded ud MS&d?2
md &3dud M d?2
ndLrduj m&d?
A d L dCdsdzd frus o 2
t OHdtsOCIsd o dzr 2
Jdtsdzsed yd M d?2
] dzsh OHY eBBLHJ2Mboadvw | |utsyj ydesy ( )
[ ddgj 2 detsd (35, € B)
] dztsh OH dets 3% df o5
[BI jadlIsy (a3
ltoj 3wy otsLHj2Mlsodw CfdqLtsHdyd MSsd (yofmr ,
ltej B3j dedetsj (&3 MWy, ctH
] silstswdzdztsy ( GtSH' )
4 jIs! dzOB dzt H j dzd 2 .
1 OL j d3gdz" § B SBHT 20 s dzY 5 glztizd U J ) Sdfj . GdHts
dZzdL dd3j stedud MSdj, tOHdBded Ui M dyj, cdwdrduim

Bsdzd ssteddzgcj] HYSHL JdBde" = o SH.

Il 8 Besecdn MisteOdzOr dBdetsetsdzj IsdzedJ dzOB dzt H j dzd W L
foHL jd3de = otH ( diddgddajjdakd 2z hpsendejO», edsH '™, Isd &7 § ¢
2O twOLddydr »n Bl jSIlsOR Hhtdd tcsH A EsdE H Gle OdzddzO V[ 5
MSLHOjIsMw ) ttOL dzd ydzm &sd yd dzw s dzO© ¢ tetsd3r h dzj dzdz" =
CotesHMEdR Ocdksdj tOydwva d fts.

]l wuuB0j o ctsH" BT dzd MmtsL HOdz  Bdetsce syd fmdzj dedz
teOL dzd Yydz' ~C¢ jWsFucddWE yj MSdr L sdzOR, sO¢dr C0OC bikd
Clstste’ 7 MsCtcOsddsh! shmdaj jets ttOMf OHO.

1 OB dz¥ HOIsj dz' dzgOW fjlst MCo Oy ddz MtsL HRO alzGrpddsrp! d WRC
Pyd ssds dL d3d dzj dedw toj 3 ddBO HHL jdgder = o©88H HMzW ot
FyomlsC se . s sMistsw dzd J f sHL J dgdz’ n 9 BH dL &y O dzts iy
fsfdjHEzsh j2 fkzeddSOydj2 o jyjcetHddSOn [54].

J dzOtelzh j dzdz' ~ Emdzse dw A (Fldgjtsidy j dzts ¥ ts dfsjolasR)  d
Hsf sdzded Isj dz' dgr | Mmilsd (M jydod dzOv, ftotsdL 9 sHMIsS
Htc. ). tOLddyde j o9 jHBBMse O d tttcOdzedL Oydd tOmy
slsdetsmwh drafmw € M jydodz dzr os.

[BEcOLBs9Odzdj] rotMEGECEBODdddf M yd = otH s
fskjLd » dnNSsfojdk 7 d kjfds! discisduyjnsSdr Ml
SBBtckzHBO OdzgdW dzOB dz® H Ols j di2W dztsf2L ztmjj »laff dsdzto2s L R ji @ dnls o d
slsMists?2 ded € Of B Hdz" = tolzH dzd SBES tedz@® SO WOEBlS BasTdg) jo EHBTO
fC o Oy d d. RN sdz Lso Odedj BjltsHO dd¥ stedsOyd ts dadat
sflsdidL Oyds d&OBds Hjdd?2 LO Myujl MsStoh jddw dn
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J md Mmisj d&34 | JoBsdzd ssteddze © jyJcetsHdes ff k2B dzd ¢
OB HzOIs j dzr dz" =7 f EdzSlsseo 5 AAJ. s dzgOB dz¥ HOIsj dz dzts?
mC o Oxdde , CtsdzsH YT d twtsHddSd [54]. [Ild3j yo,jlsmw
MCoOyddze LO Myjl dr dgjzHBo dzj seastedlsj dz’ desects Ml
sCtozef dzsladzts s dzOB dz¥ HOIsj dz! des?2 Mild MsCOIsd dzOT
sMisOdkzsm! dzgj BtSdzjj 1300. Clsts LOltwkzHdw jls ftese jH
cdHtesG jsdzseadyi MSdr MlstckzClskzte, dd&jsh da Mmdzsy dz J
otsH PeEPMEEOs M j2 Odstetsf 56 j dedes?2 dzOctclkzL € .

4 kojdzduyjddjd ydmdzd dhmstsydedStses L OcteW L dzj dzd v
stcjBlzjlsmvY w©WO2ddtcso Odzdy bkjtetedlststed? d wWOd Jetso
1] d2O tOL dzdyder 7 djtOterdyu MSdrn Ektotse dgv - .

[ Oy ] dz0 wdkzjihkj odas@smB s5tcOR, HOOSIjtdL ks h dn iy
TsLw2flse jdedzsEts etLHj2MsodYy, fwdasHdkmw or § sdd

[detsed] BBdZzZOMIsd AAf ([ tsMEtseMmCOw, ve jtems Ow,
HsMisOlssydz 5 ¢ sdzd yj Mise sd3 dzOB dagdHvO Istg idzf dlaz@  dnt€ v dRls) ts
1d ddiBdsls dzOBdzt HOIsj dz! dets?2 Mmilsd 1 OydesdzOdz! dzr 2 O
st SRtOdY jd' j ftdesHd j bjtttedlssttdd.

] sHsMBtSte! stRZOSCtSoMSEtset t©WOAtsdO (to. ts. [ tsdznts
RO Oz CsoaMmMCsdizz o sH EZ tc @df dzdsh g j Nigf@es? Mmjilsd dzO0OB dz
Ylsts  dai fsLodY jls tyddedls! Cd3tf dzj € Mdats d OtSLHJ:
dMmlssydzed 859 L OGwWLdej dzgdV dzO §tSHL J d3gde" § O BH' .

[ desetsdzj sdzedy dMmMmdzy Hise Odedw RI T 1 1 dz2O o tSH 5
Odzls et ts cQjcdekea X ddz dzj SBASHd B ko j ddyj ddi S sddujf
fteslsdqodesds Mz yoO,] ftesdmMatsHdls {lsjtew ddaW stedzOYydts
[ 1 ].

[JlsBHdC O tlkBBtO fftotss.

lted tjOdzdL Oydd [ ts1 ] f sdzlz uJ dzd J§ COyj Mlse j dzdz
LdzOwgd lsigs?2 dBjtejy LOadMmdl tls dijlstsHdSd BlBted® fftots
(BsBWYWL Olsjdz dzOv ftotsC OyCidsitie§ o Goedoddz) dasftfj tc jdH jlsdini e tsd
Hic. ) .

1 Otz jdzdi BIJIsHdEd BlsBBttO ftesB otsHT d2O toj €
fted G§dzsL dzr n syJd dz€ On LOlstczHdgV jIs -9 tBp tgp bzgetizd
cdHtesG jsnddidyuj ME 2 dJddaW sted3Oydd.

ezt jfilse j dzdzsj dMmS Oy dapH ', § L@ GHSBEDY T T (
Htc. ) ftoesdmMatsHdls L O Myjl LOMists2 dsects tjNIfEIO o
nOteOCIsjtedL zshdj Mmisjfj de stcOdgmMW stedzgOYydd MtsmlsOo
dzOB dz¥ H Ols j dz! dzts?2 MG o Oy dds . l dHdets, Yysts f sfdzj
fih §j Mise j dedzts d L d3jCoffrpdiasifsidz’ 7 § ddts st filsiaq dzty aiaf Isizjsdz! dz" §
o Cdzt Yy dilstiedd ydd RBOSC ot dzj dizgd delstso, O SOC Y J Isj BBY j
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sOBdZdYyO 12. utfcmisOodyjddw fsCOLOjdzj?2 o Ml
{ j Odzd L ] 5C OL Ols j dzq
ftetsS Oyl pH jha&g3l|v j &1 j e (Cl,&36 / { SO, e ® |udf
K i3/ dz O SH
1 jL 744 |50 |87 157.5 14 40.8 | Cl-Na
ftotsC Oy
l sfdzj |6.85 |[+30 [6.9 325.3 57.6 100.2 | Cl-Na
ftotsC Oy

[ Odzdz" J s OB dzdf Ws'dzlz y j dz' fts dzOBdzt HOIsj dz' dgs?2 ¢
ftcOHtSdZddzj 6. [ sMCoar .

st Oz sted3OyYydvw MtsmMlsOoa O fYtetse tod ~teOdei dzd d
dL d3j dzj petfhtlsd d ¢ tsdzyj desteOyd2 ddzsedn mdBdUI MEdn

rdzv  dddzd BdL Oydd ftsctejhdtsflsj2 o MsmisOoaj
CEdBf OCIsdz j] ftedBste’ imdtve tlfQa]sHsodjjdzd M d dgO® dsd y dz' 7
ftedtesHdz » o tsH ( dehdzd OdK J ORI ic O ted , H t6.

RdzMistczdzj dzls Odz! dz" | d3j IstsHT st tedd j dgg Gzt 61 & jsdizydels
mMemMisOe j] ftodtesHdz = o9BH OMMABOISKdo O Ismw o GOL HJ

ljtedsH d yYyOfmMbtlsO fMmdMmlsj &3 dzOB dz¥ H j dad 2 .

lted [ 1] yYyOfmistslsO dzgOBdzs Hj dzd?2 ftejHj dzv jIlsfqw d
d dzls j dzfisd @ dztifiisL W 2 fyls @ j dzdats 2 HiWlisj dz2 desfyls gL d&3j dzd
HdOdBduydsmis! dL d&jdd dd? ccdHese]sadBdud Médn M
dzOB dz¥ H j dzd 2 9" Hjdzw 8 Isfpw tcOL dz'i j j X 9 & glzgzd datizj 4 g gzls
4N d &3y MW yde j, o BiIsHj @ & QL " ¢ d HcosQisSsQfdy J dg ¢ id, G
sftcjHjdvwels ftoesHtsdydlsj dz datsfyls: [ ts1 ).

[ 4 COHdz j OB dz¢ Hjdzdw HtesotsHWISYW dO cCdHEBEG,
CstesHise d MsOydodzOteOr ([ sMEtsamMcOw d 1 OdzH ©O2 MC
dLEzyjdedd toj y Joaig®OH CltcIkzIMsso® ro twsHded S OR jhj st H
dzOB dz¥ H j dzd 2 ) tcOL dzd ydzr ~ tcOL dzetso JH desylsw i [ 51 )
ftesHBd) dlsj dz¢ dets fiyls d-C t€ GslisC tfiifte) o @isCotdztsH sl el dfs dzdf s | ¢ j dzg
L OC dMmdzj dgd W f sSHL j d3dz’ ) H & 82O tc 51 dz" td:0 ZEX &s to HAg[idzO y 5 o
(AddgdzWw dgn v, 1 ttojedw, zejydw) HtsB' otH' dL d
GtsH tMmjdz & [ 98].

10 otHBLOBBORr o-t Hdmip BB zBOdulsBEdd Mdzkzy B
slsBdtcOs Isfqfw Y jHJC OHdats.

[ 81 ] dz2O0 to@H sfindtssy j 2 MEs2 yoOmlsd t A §¢0L Odz,
LOadMmj s sOCyj tls -nqi3diud B8 G&d v tesdj i difnise o o tSH
tcOL dzd ydzr | MJjLBdzr GBHO.

ANstcdid teso Odzd J CGdHEBrdRBIYyd MEBEets toyydd3O  SHL
dde¥ d dz' Is e JifsdidstaBdzd Y d dL d3j dzd ded j 3 Eteseo dav § SHL § o3
otsHT dL dhbsyddStse MsOdtseadlsmw BWL Olsj dzX dz" d&3 o
dL d3j dgj ded v f!iLrts®Rilstedyd MSdn Ztctso dzj 2 l edHtetsr
EMlsOdzOo dzd o O] lssfip's s O JdefBH @ Isj yJ dzd J GSHO HMEw !
CstedL sdelstse (o jMmjdeded?2, dzjlsded?2, wfMmjddzd?2 d L ddzded
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stsdzd yJ mMilse ts f ctsB 9 tSHT Fojdzdyde Oj Ismw m i
AtsLw2Mmlse jdedesets otsLHj2Mlsadw dz2O §f sHL jdgder | o tHT .

lted tjOdzdL Oydd dBsdzplssitcddzl O o BactzffastsB®m tcOL &
skfmizlsmisodj ddzd dzj HsMIsOItsS dzOBdzE HOIj dz' dgr 7 MC o O
otsH (1 0YydtdzOdz! dzr 2 f Ote¢ ¢ sMmdde 2 [Mstcso e, tc. ft
ndBRdYUj MSsets MsMisOo O o jton detgliph ¥z Wi 9 ezl tf SEo s
dzj HsfMisOIs ¢ j dzOB dz¥ H Ols j dz! dzts 2 fmdIsd M¢o Oy ddg) z
f sHL J @3dz" » (estizd ddz@zstey] @f iz Pdz! desd3 ktetsodgv n [ 1

dsMisOo dzOB dz¢ H j dzd 2 .

s nOttOCIjttdMisdS O3 fBHL jBd » otH Glsdshmwilsmw
Isi B j cOIsktcO, MtsH j oy Odzd 4§ BJCtosttce Oded L d3ts @ gL
fsCOLOLjdzd d Hte. J ZOtclzh j dzdz’ n Eidzse dw A dn
Ctsdzyj dzlstc Oy 2 ) fsHL j d&3dz" n o tsH OnR 9 L d&zOydlsj dz!
tcOfMMtcj Hislstsyj dadz’ ~d Ml s ydizs(C Gsdr! da O ¢ oW L daj Ed ¥izd y jofi§ Sdzf jr
ftesyimMmr o fooHL jdRBds?2 ccdHtsMW jtty (cdkzOer 1 d 2
My lsOdzedj BftejHjdzvslsimw tOL dsesdHdshiswdd [ 1] d

lted fttsojHjddd [ 1l 9 MtsmMisOo j wWdgOB dfstHCjAedRIs
MsmMistswdzgdwW §sHL jdRBder » otsH dzgO tsBWLOIjdz dgr §j d My

]l fBHLjdBBdZr =7 otHOR o wOL&Jydsy j MjLtsder EBHO
lsjzo3u’JtGOlslthf , 1, Bddzj teOdzdL Oydd HED;, SE&YzDljCEEs tc Oy d ¢
Mg, Fe

Il sLHg N tcOMMtcj Hislstsyj dedzr 7 d dzsC Odz' dzf = dMists
tOMmh dewjls Mfjihte BYtejHjdvjd a ndBdudimdn o]
dzj WiIsd ftesHizGCIsr, tStecOddyd mMcdd odjhimMksea® d Ht. ) .

lted dz¢BtSAB odH] [B1)] 9o BWLOI]d dzr jj ddf €8f®L O
Etetso dzj 2, ~ d Bd WEASSDF, ChEdsMpyd’, F¢ tehd Bddzj cOdzdL O
Isj d&3f j cOlskzter o tSH' . ssotsC 2 dztsfls! fMtsH j o Oded W d
GdHEes~ dBdud & d?2 Isd § HCQxe 0L JOBNE Cl-dasH  d( Mmisj §Jc
Istc O dzefy Wosdfs 3P H L j dgdz = o tSH. [ dzv tsHdzd St 9 Oy dzf dz
otcj d3d dzd .

st J ydodz dzr § ftsCOL Olsj dzq sftcjHjdws lsfw Is C
(OHdtsdZsedyd M 2, BdSCtessBdtsdzsed yd m& d 2 d Ht.),
tOL dzd ydz' n G4 5nddi3dud QL X ydf gtsy Jpigtsaldzd ¢ d L Octe
Mo jtsBteOLdz 2 HJOfOLBdz LOGY L dgdIlsjdzj?2 (cdzOa O 2)

4 tOMftesMistcOdzj dedj &3 H tesyd MmMse L OCdMmdzj dzdw o
oSHOR ko jddyde O¢ sy Ctsdzyj dels oY, S d Beetee § = EOS |
ftesyd MpazOgdo Oded™ Yted EMmddzjddd oL OddsH]2Missd
OS] fowodwelsmw Hf sddadlsj dzr dzr | SPHARY |igmHds) )L d
Il st sz S sdzdyd Msets s OL Olsj dzj 2 fted dLEkzyj dedd
oBLtcOMISOjIsBW) OBY ezz dzindzds dL dzj oW j 3" d3d § sC OL Ols j dzv
My j yd Oddh, &d®Si, P Hts. ) .

lted dLiyjddd fttsyj mMhse L OSdMmdzj ddw §sHL j dd
Hs 16 § 56 0L Olsj dzj 2 HCOs SO, Bi(QHE], MBS dNg', KO, ¥rel A1°*, Si, Mn,

M P-
HAY KM http://izd -mn.com/ 64



bdEbdaodoFE3Yy dodosEIE Y dIoydsd 2

E. 0. 0
cdY Yfronqgqbqb¥YY oedoREY)qy ddqQg g' f" rads

Bzlsdtsmls! , BtteOddyimMcdy d Bdcjdedz j ojh jMmlse O).
~rdBdUd MEses MeMsOoa O fBHL jBAE » o9BH MisOdse W Isfy
Codzyd dzstcOydd ots dgdzsets tOL ftejor hOels 17t s.

rdzv Bjtej Gsor o IlsoddsHNwh QERthwtse§ d&OdB tsdzj § tc Ot t
otsHBtSIsBStIcO® ftsHL jd@gdg" = otSH, otLddSOjls dzj sBRtsHJO
Cdh jydes?2 f OdxfusStafO,d oS tfipisfH j o Odzed W B OCIsjted?2 [ 167]

Il dzdwdedj wWOMMej HBIsBYJ deder =  dzsC Odzw gzlsrn Meinls ©
ssdz €5 M jydodzr dz = YfsCOLOLjdzj?2 s 11 HE 49,
( BBj Is Odzdzts d 168, 168,16¥% 168, 169[. & bEkMmddzj dzdj &3 L Oc tow L dzj dzd W
M j ydodz dz@ | Y sCOLOIjdzd MlsOdetso W Is fi)Wic GeiBdVs OXIdsjdda’ dez',
Hic. ) .

1 tod dzOtekh jdzdd CcdHtEesEjsdBEdUiMSdn Ekfmdsed?
dqLtslstsfdz' 5 MsMlsOQoatsds ftsHL jdgde = otsH (lstedlsd?, G,
M j ydodz: dg@ d&sd Hdzv 1 € Mt dzlz Ols@dsifzd] telgs eR O ddsjH L j dfdis CRO L oGk
5B Wsij @z dz" § d M d ydodz' dzr j sftej Hjdw,jlsfmw tc OL dzt
ttcOHdsdZzZtedyd ME sd3 dBsded Iststed dze | f SHL J dgdz" ~ otsH
sBWL Olsj d8rdifCszsd stc OdzztcOdetsor j 1 dzj dgj dels™ d Hts. ) .

o tcOMh dtcj dzd § d3 BOMh IsOB 59 L @OFIlsW L tsig)idgddy Aed) o
OOdzdIsdyj MSdr BftcjHjdzjdd2 LO Muyjl ttoOmftsiists
sf OMdesmisd. )} silssdkz HdY [t)1] o00ydts dhMyfsd Lse Ols
sftcjHjdzjddd SCtdyj delstcOyYd?2 tcOLIBA 1 &9 7F . Is@iiigaf i@ dzls
so jtcHsSW OL dz" j-u uls j fighsy, -(RRU) fsLotsdzvs s fin sithpdyj dzj
o' f sdzdgw Is! odL EZOdz dzlz® gqdzn S Oyds H dzw d3dzts e d -
Ctodzyj dels m@gzff@ dzO dzd Is d ud M< d 4 By IstsHT st HJ dzj dzd W
C st tsdgj dzlsjtipdz’ of HotdHHLO R tcOMMdIslstej dzf o twOL H jdzg 3. 4

[dltsHT dMmdzi Hse Odzdw Hted tod OdzdL Oydd [ s} 1 o3
LOadMmwlils Il tOL dssadHdsMisd &sddlssted dzc ©, B j d3tse
[ Mdzsodz" &3 d ®BWL Olsj dz' dzr d&3d d uso @dizef v v o dr'€ dds figOW f tf
toj Sscdesmydtetse € d, CdHteC | tsetsfaia] UpjtciPoyts{ s dzlilyl & dzGedd B 6§
slkBtstc ftesB dL dzOBdzs HOIsj dz' dets? Mjlsd MCoOyddz d o

340 &zOdzd s dyj MSOv d ddemistel dsj dzls O dz'

[ des G tsdzj Is dgw w AL wW2Milse j dzdzBY CH | Wisty G EHas®drd & |
Csdzd ud Mso © MsjHddzj ded?2, Y smiskf O hdn s ttOMMmtc H
COC Obdssm¥ jtedzr § o f OH§ ded W, sBi jClIst Isj f dzts4 dzj te
Qo lstslstcOdzMy Htolsdzd WP Eso BH T, My dz MCsFtsj 813 dgtisp jj diztk
sls dztsy j dzd W 17,@1,64206[113450].

1 ted Mtsotcj dq3j dzdzsd3 Lk tetso dzj Isj n dzts @ j dgdats 2 dzO ¢ tot
oBLHjJ2MsadwY d2O0 ftedsHdikze MjHE MfJjllste L OctewL
1 st ssdBz MdMmlsj B3O dzOB dzés jj dgdf 3 yH Hza@y dBQ lsesHIO B i toj H
BOC-ds B S tots1 dzj 3j delstseo o YtsHL jd3dde" = o9 t5HOR .

vtsdz! €5 M LOGtwLdzjdzgdj d3 OlsdssmW j edz" = tMOHE B
HifmMwisCd tOLddyde 7 bsSCMdeOdadstse, dzgj Mot Mmise j dadz
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HOQ'2d2 j J ©OMMjdoOdzed)y oBLtOMISOjIls M ko jddyd ded j c
GdHtetsMW 97cly9,1[7H1Z4).

15 ddalsj deffdo desmisd § sflskzy dzj dzgdv 3 IsOdzdzske © 56
Mn, Zn,Cuy, Pb Cr,Cd,Ni,Mo[ 1 73] . 1 td ! Istd3 tulfdzodyd julsdsy tzfg =y
Odzlstetsf 56 j dedets ¢ I, Of), BN 1d7j Id.v 1 s ssdsz fted tj e dsds
fSHL JdBdzr » otH dBaBHdAB L CMfte] Mmdzr | &@JIlssHT
ZzOB StcOlststcdes Bz OdZOdZdL 2, O ISOC Y jHRIOdzjdedj d IstcO

 sfisse jtocdzesMis! cGdHtesadBdyud MSda dMmMMmdzj Hise Odzd 2
imMfsmMsBORRd tlkBtstc® ftesB d BiIsSHOB] s tej HJ dzj dad W

[ JIsBHT SlsBtSicO.

lted wlseBtstey fHtese dzj His MY gz IS[EC ), tc Olsi) Wzd § © K
ftedodmMisd ¢ dMEO)Jjded® tjLEzdz! SOIstss OdzOdzdL O.

ltod tSftjHjdjddd ¢ tsdeyj dzlsmgdyNpy * ST Bels NOLBY s dzj «
NO., 9 Cdzs yowh, te1dzj Wisfzmisd didts § tsHC d dzj dad J f tcsB
Ctsdzj co Jtetso Odad W .

md BFO®wBOdzdIsd uj MSdj d3jIlstsHT .

1 tod dL zyJdtedsd-of Gz @M< d fsCOL Olsj dzj 2 f sHL J d3d
Odz0dzd Isd yd MS dn Bj IssHSe gsd J Is tej h O h jj L dz0y d
Codpyj delstcOyd?2 BftejHjdzv jlsMw L OHOYORd d &EOMhIsOB:
nd BIEdO dZdIsd yj MEs2 BOLT . S O3 OB Kzdztim L IOfE'O € dzQ ks §f ) et
ylze mlse dlsj dz' detsls+ . ) fsdzjorn dimdzj Hs9 Odzd W °n 9
st toj HJ dz ded W ~ndd&Bdud Medn Codif sdzj dzlstso , 184¢ dz¢ y OV
1dBBrBHJBsMIS! sSlsBBicO {ftctss 9 SHT stc e[l J Issddgq € &
OOz Isdyud MSdy tftjHjdjddy ojMm! 3O L OISKOIsdz .

rdzw tsfted Hjdzj degdvw GCHozilgg zleteOupg &3 BPEBEWSO ftesB On
hdetse d? Otefnj dzOdz Ctdzdyd Mise j dzdz" = -Aigf dssudsi s d J(

Ldzj Ctesmnddi3d g MSdJ, S lsdud S dh IsdshHitc.dd3j s 8 § teejC
ykzemlsedlsj dz desfmls: d fssLetsdwvels tfftejHjdvis: Ctsdzyy
HdOf OL 5dzO~ . lted LIstsdy dzj oMicHO oBL @By dgs H

BICtosl i sdzj desse o ftosBOR o9 BH' .

lted SftejHjdzjddd € sdygdsstoPiydr dBddwasifsdgs € sc
nd BIEEO&ZdIsduj MSdj dBjlssHT HOsl t©OLdJyde j tjLkzd
sftcjHjdjddts2 ftHEksoCd ftoss § OdOddLE (¢ tdy
sBBEOM jddj, MmOy HJddJ) .

md BFQdgO dzd Isd yj ME d j Bsogiidsts ttOL H j dzdllsf tco @@z fEtfe®@ o
fsLotcdwjls tftejHjddls! Ctdyjdsttoydd Ctdifdjsno
SOZ, Cl, %4 Kg* Na', *,sFENO;,NO*) 6t bkdad W dyd tc 50 EEaa| l&3d G jf i
B IssHdC Oc. S dzd 3 Sl dizdd Jshv & ispagded ik Is deflaggs s
Ldzj StesnddBduimMedy, . ¢. dd dagj btjBlztls ftojHo O

l oW ktsy BtejHjdzj dzdj € tsdzyj dzls to-Odfy d &d S teftdct tso jtsdg jtsdzls
QdzOdzd L Jtelz j dZs 2 9 SHJ o SL ditsy dzts fn f sdzgsh s d3ts dzt
(€ sdztsdi Isted ud Midd s Haduategs, Hdzv tftejHjdjddv Ctdyjd
R Bd Ui MSda 1 dzj &) dzls 50 Al¥, FelIOR JsNDg, NO, tidfts w86 frpjiassio dz (d3d
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HsMistsd dzls @ O d3d f4ted udmdzj dzdzr = BRBj ssH B wog dzw ¥ |
L €t detg finldy o sO¢C Yy J hdtetsS d2 HdOY OL sdz - B tgj |
B Ctetst dzj 3§ dzls s o .

l ststc OV  ditg stisH@s o sOcdr C0¢ f(O&bGgsOnQ@bded 2
tc j dzls& flztzts | fyJ dzls dzr 2 O dzO diz{Lfif ) d ts5 dzdBDY QRAES Is B dj dzis dzdz
cf 4 € IstctsdfietkimEntr, thdgO s 5 ¢ WOBDR-6fLYThermo Jarrell Ash, &z ¢, Istcj B L
fsHeslssaCd ftetsB ¢ OkzOdzd L Iz, ysts ftdeosHdls ¢ 0
dLEyjddd ttOHdtsOCIsdodetsets L OGtewWL dgj dzgdV f tsHL j d3gdz n
By IstsHT .

RMicdz L saOdedy @YdHH O fitafHiotOdde[ls j dz! dz"@ i3 tsB 56
Lotz jls SftjHjdvis! ¢ samPhdlscdd df tod sy tésjdaj ditds
2i5 &k.¢

gff i ClstcOdz! dzr | B SHT sftcjHjdvesls Cwdayj dalstc O
9" f Otcdo Odzd j d3 9 tSH " .

[ dese d d P dzBdzg 5 9 o B sSSHT olsstcts? Ctolzf tf r i
Cdpyj delstcOydd HBs 70 "ddduj mMSdr 1 dzj d3j delstso .

1 tod d&3j dzj dzd j ICAR-p1s Eermo Jdrrell Ash, 42z 0) fsLodwjls =
Ctsdayj delstceOydd 70 "dddyd MSdr 1 dzj d3j delstsea. s dzgj H 51
ftesmH "ot o jMm! BO o MsC OW MbsdBsMmis! HsEt O0dOd
sSBdZOHOE s WHESH HMIstsddzmise d dzj HsMISOIsSC s9 .

[ OL j-Gigsteso’ j] OdzOdzdL Olstste’, O KOSYJ ¢ckC d&zOHE
Cdeyj delsteOydd 90 ~SddquimSdr 1 dzj Bj debtsa -4 dzOfzta
ftosdLotHMIse j dgdesj tsBI jHOdzj dedj ¢ v O23 bodgede.. [J 9w

Vit udmdzj dedz" § KBjIstsHr dd3j¥ls tOL dzd ydzz¥ flsj ¢ J
Istsydzts s dL d3j toj dedv Ctdgyj delstcOyd?2. 14 oMiceHO s
BesHisd tftejrjddhn' ojfm! MYd ¢ G € ustdmyds fdusdejOdgls/td o
OdzOdzdL dqtelzj 3" » o tSH.

wbkh jilse jdede 8 dgj HsMlsOStsds ofMmjn &jlsHBse W
BgCtotst dzj d3j delstse o tSHddets?2 ftotsB 9 tSH' , ybsts o o
ftod 3dde) detcd dzsC Odz' dgf L (tojdtsdeOdz! dgf =) dMmMmdzj His9 O

vtejls! v  digstisti@®e o Cdzs¥ yOjls Stdi3fdzj €M + St tej fi
Cdpyj desteOyd?2 dzj Sstster 5 SdBIUiMS IR € ot sz so
so jteHSW OL dz" j fsdzd 3 o ) . ZzdtesC 5§ Of lgf 7 BAfiichinftstp) @
osMmMftesdL oatsHd d3" - OdzOdzd L ts9 9 BHT . Clsd B3 SBBHT d
sftciHjdzj dzd?2 ftod tjecdtsdOdz dz" = BYJ dZ2C O d HOB IS ¢t
tcOL dzd ydz' = € B sdzj dzls 59 Zw, Pb@hipON], Cdfdic Hitazr)n. o SH On  (

s HitsdiiEMlso O 1 Isdr diBjlssHtss lsdshwishy slsiizls
i sz’ L so Odzdw, + CMftej Mdetsimis: , dzOH j 3 detsfyls:  d H§

J Is OB dz. 13 ftedoe jHjds dzj C Blsster § f OtcOdj Istcd
ftcdBtstets o i tod 1 Sy tcoj Mindz" = OdzOdzd L OF d Mmalag #s'j dz’ Hizb
o sMmsOdtso dlsj dz dztsets fslsj dzydOdz0 d Bddzj tOdzdL Oydd
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vOBddYO 13. ) OwO®jlstedujmMSdj HOdd j Isjflj it

1 OL90Od) sCOLOIsj|r JOf OL sdzr || OBOtdIs’ , ljm,
ftedB st dL d3j tej ded ¥

Checker tc 0r 14 66 ~ 50 n 70
Dist-1 d3d dzd 6 @dzq | 10 1990ppm 150 o 30 |65
ORP RedoxPotential | 179998 +999mv 142 & 29 a~|65

I sdzjor § dmmdzi Hiso OdedWw dzO o tsHBMB LGOS  A.

lted ftotso jHjddd dBResetsdzi sdzdr dMmdzj Hise Oded 2 iz
fted d3j dzv dzd P dzCHizf{dscfiCug MC dJ KRB BsEwzEPL dfsB FOIs BRd
w g dzwv dzd f! dzOB dz¢ HOIsj dz' dzg" | Mm¢ o Oy ddz zO oBHBMB
MmMCo Oy ddz .

lted g OdzdL Oydd € tsd3f dzj € mdzts ¢ RE deddis tgd dectH "o
fese oBH' oS & Yoz MY 4§ IS@”, Gy 6 MyT dNGlz NO,) (1 d {
MY j yd Odz! dz' A -oHts Qe @y FHEEHRAIE § MsMisOe j §sHL j Bdzr A

stdzyj delsteOYdd BOS tets S@F) Bl dzls’l Ag™Y 1 el tej H j dzv dzd f
dmf sdz! Lsoa Odzd jd3  jteots?2 Gtz T BB stsH s Y.z ddd W
dimmdzj Hsoe Odzgdwr h st dhf sdz? L 59 Odzd My 1 CMmftej M
C sdzts d3d Is to d y HenSawpst R A ftod d3j daj dzd J§ f 5L o tsdzd dzts 1 C
Cdzyj destcOydd " dtetsSofs cdsd Shpdft5 CC tsds{Os dejGgladdse o S@gzO dzd L
Fe Si, NOs, NO; , Al®).

[ftinjdidd] ¢stdyd dEeGOnQ dNGREdBsSS’, Z6°, P,
Cl',Cdd Ht.) &Bsyjls e sH s dpvm iy t fztzzsIBAPGINZO izt o
ThermoJarrell Ash) . rdzw ftetseo jtoCd toj L Zdz' IsOlsitsigw  OfgidO@EH st Is
tsB te OL ' HighitPuritySfandards & z ¢ ) .

1 odsjfmlsr fJtesotsHWIisw HdzwW o' wWodzjdadw d tyj deS d
fSHL jdgdz" = o 8HO~R.

3.5. [jbtH' BYjdSd d fteccdsL 0 ttjLk

lted ByjdeSj wiLEd IsOlsse daOdzdiayg dzrj jdzd &34 I4f ooz tizw
Clstster j ftej Hj dzv ¥ Iseyj dfjtedadptsdc OalanLis6 2P, GaiABIAGS, 155, [ 9 ,
190]. Rn ©OLAdstBOLd] 9Cdt yoOjl dogj MEtsdz S5 Isdi s
icteO®@dOddIsd yj ME dd
iMsOlsdmisdud MSdJ
iCOlstscteOW duyd MSdJ
TedHtese sdzsed ud MYdd Mg dgdrtetscj tsadd3
T iisH j dzd tetse Odzd J .

1 jtoj udmdzj dzdzr j BB IssHT 9 Cdzs yosils et jdadj !
(fsHetslssa dIsj dzi dzm 2, o] Csedesmydetsotsydzr 2 d HJ IsO
(sGBd 10) .

| cOVEROEZdIsd Yy fI9bd]j oBilstsHT weo dzw b Isfyw 9 jd' BO
sBtsBN jdzadd BOLT HOdgdzr = d N"PdtesSCts dmftsd? L ks Ismw
tcOL dzd ydz' = fsCOLOIsjdzj?2 fHL jjdBBder » otsH (fts cdzze d

MU P-
HAY KM http://izd -mn.com/ 68



bdEbdaodoFE3Yy dodosEIE Y dIoydsd 2

E. 0. 0
cdY Yfronqgqbqb¥YY oedoREY)qy ddqQg g' f" rads

stej daHEOW dSd 5 tSlHjd dz8 5 fsCOLOlsjdzvds fsHL J
Cedeyj delstcOydd ©EOEdafssdE] detlgtf® tc d Htc. ) ar wogdzwels il
odzdwded j a3 IsjmdesGjdeder = WOC ISt .

1 sfMstetsjdzady cteOWdStse LOadMmMddisMmisd € sdeyd dzls tc O
MCoOyddz HOjIs oL dBtsy datsfyls fts tojLSts®Bz Lkdjde b
s Odztso d Is! d HAe@»fiptsdcyfj ME 52 Mower d S zzOdtelzj d3r
ftso jton desfisde” d3d 1 HBH.OBYte QWA B dL di3j dgj ded v € tsdzyj dzl
sOCYj MsOdsowWlIsmw ddeWW stcdzOlsdode" di3d Hted orf Weo dzj ded d
o BHBdsMds?2 MmdMmilsj d&3j .

| tOWdQ%d Mfjdadf Hdzv otH L tsdzr OFf Isiflsdidfs casts o, HEERB R
e d, ®BBQ d Ht.) dmftd Lkeshv ftod dLizujddd My
ftsH otLHj2Msod]d3 dimissydzd Ctso L OGtew L dzj dzd v .

dlsOldmisdui MC disLfsdmsuls o o j s dl diz aijoxdajixadj dis)
Cdmdzslsder d3d kMmdzsedw dsd d SCtdeyj delstcOydw didd wIsH j dz' de

1 = 9.I§(8 w0 . 82

ltedd3j dzd dzd § S Btetej dzw ydsdzdzr = d@3OIstedy Hdzw tOL dzd
o [o, 15307 CI, Ca&, Mg™, Na', 3 dzj 6 Odzd L Oydv d IsHGazOQo daff o @3
LdzOyj dedv St WWdydJ destse Cstetej dzv ydd. 1 ted d3d dagj dzd J
o jdzduyd dedwv € tsdzy | Bl das 3 e tstedL tsdzlsy wo dzw e Isf
o jddujddj $BddjtOddL NG tesdMrsHdls O fyjls

lted dzOdzd ydd tfdeti OtetBOHBI MsMisOo p fusH pd d3Hzle~ ) o
ftcj HMIsOo dzv j Ismw oL sy dz" &3 dL Eydls: Ctotej dzWw yd 5
o SH BB d3j dzO.

sOtelsscteOW dujMSdy dBjIstsHT .

[BtBNM jded § COyjfMmlse jdedets?2 d Ctsdzdygj Mise j dzdzets? E
fsLodv jls! kthigOezsdeditsmisd IstcOdmMW stcd3Oydd d ¢ tod yd dz
o SH ftod tcOL dzd ydesdz Mtsyj lsOded d Isj - dets@ j dgdgr - d
tcOL destsBte OL dg' n d HilsOdz dz" = COotwls (dmlstsyded € d
GdHEsG ) SaddBd Ui MEdd, Gidsty Bd @izbdspnlsd fits])msOs d
Msyd sOded v { tois figly 3 dadds & J dzdzts B M j dzd 2 .

1 tod dzj H sMIsOIs € j ddeW stedzOydd H dzw f smistetsj dzac
QolssCtstetej dzv yd d, f sdzd dzs Zts @ CtcO2Cddze © ( H to .
toj L zdz sOIsT dz® B dftLHZzjy@]j2ditsdlz tsBI j CIsj d stftej HJ dzd
Histf sdzdzed Isj dz' dgr = dzOB dz¥ HOIsj dzt dgr = MG o Oy d dz.

[MBB] LdOyjddj o SCOtlstsctcOlW dstyts:odadttalidfedO dzdz’ -
f OCjlIsT Csigf ! s Isj tedzg” ~ ftotsc tc OBAR) ftsLotsdws hd,
toj ¢ dtsdzOddzddz jj [H5O7 , 58] . s fdapsdaisdzd f sy o tsdzd dzts 1y
flesOdzOdzd L Jtctso Ols L dzOy d o Jedp'dyfzldzdzlz 4f tc B8 fPls ti © dafndsdzde’ dedz!
Bdesc 5o Oted Odzls dzgts ]  BsH j dzd 0000 dzd jf ditod tyAEEh d9OBdgts j1 : C1C
BsHJj dzd tetso Odzd j o OchflOBdptsn' dizstdn Is ! L OG W L dzgj dzd W Ctolzdz
tjedtsdy LO fMujls Eobkuh jddw fMes2Mmiss Ob®BshY jtede A
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d LOGtwLdzj dedv ftsys [40]. 17 §ftsdzdzj deder j tsyj dz d
COkjettd? Isjtsted lQuugds fifls  t& 0 LJdztE20 Uzififids® S5 § SHL j dsdz’

SOlssctOW qietso Odzdj Jd¥WstekOydd [1 1 Lo tsd
ftedetsHdzy 7 d bkjodscjdd 7 YO0Ckstse EhsOdssdl! f
s ©OLd&Juydey &8 § S OL O] dvd dC ddifdts deo f5 ezt jatt et
ptsmilsOdso dlsj dz' dz' | bkhmdsadwkos Cisdzuzj dgs dBGd § d@ S i
fSHL J dgdz" = o MBBH) .

Il tOdi¢On HJjtjyudmdzj dedzr = 3 StsH s  mDiddg @y QrdE fijw
Mos2Mlso ® otHBdsMdE?2 MdMlsjd d o Owef@Ladzday desih st
dzOB dz¥ H j dzd 2 .

1 tod d3j dzj dzd | cdHesE jsdsedyuiMSdn &jksHtss
setBh jddd tjLbEd kOse [l d sBshdseOddd fttd

1dHtesej szsedud Médd d cdrHtesejtsadddud MSdi &

Rdzls j toff toj Is Oy d'dz! tisthe'Olyydtftis dzdz’ = e OB 5l tej HE@R| dizdH jd
biesodsj 2 Ctokdglstsor 7 otH d ' jLBdjlstedyiMSdn dzC
s BOR Wettddtekzsls dOdetdjj o0yd" 2 Ss&fdjs
shee j dzdzsmisd L EYOj B2 obHBdshds2 Mdhlkj dgr  (f
o sH B totso sH dightsjfiffisj' dz dzj SH dzstetsH dats M ls d 9 SH tsdzts i dzts 2
oLOddisMowLd M dLd3djdej dzdj d3 SOyYd mlso © fBHL jd3der » ®

1 sdzkz yJ dzdzr § H Odzdz" J sBj M jyde O Is fMtsL HOdzd §
fsdzzyj ddv MlstkChkter (skstCO sl 8 d&OModsH. dls O dzd v

lted dLizuyjddd cdHEBEjsdEscdujmSdn Ekmdksed?2
fOCjbtce CH®f'skjted » flosctOBB yqiittse' 5 BSH
COL dzd ydzts2 Mzsy desflsd 58, 1@ tc O oydaprdzdas fn®ded L[ Byd d  dst
L dz20ydlsj dz'tsde@Oy dfvdzl ( sf 56t O d¥ d Husts ¢jjCuins ¢ d | j fig oz i

CiWddz steOyddedz" § § OtcORBd Ister , w©WOMYted HJ dzj dzad i dzO
v dfdzj dedz” § 3tsHj dzd f ted d3j dzv ¥ Isfys ¢ e G d g jOf Saff~ dztz
fcLotsdzw s Is sBtsBh Ols! dde¥ stedzOyd ® dd v syde@isf 8 OL d3

djtOtrndyj MCES bktetso dv R |

1 O0detsdzy § NdtesStsi §teddj dig Qeddets Mfstsaizlg u draif{f d4j sl
MODFLOW, dd3j s h dJj dzddisdildsv-2@600, Mdgithwi su¢facéH, Modflow v.2.1.8.1).

[ dzv fsfmlstetsj dzedvw ydWtetsor 7 € Otels |dgiHodsdevsstds fijw  dfp  H b
dB3s H j AVISKIALT Modflow) [190].

Il Mmdtsydr 7 edHtejsdztedy MSdrn Effdzsceadwr f(tod
BsH j MHGIC( PHREEQE, WSFS SMR3D d Hte. ), Bl jHddwshdj ¢t
COyd Mise j dadz" § f 5COL OlIsj dzd dzj dzts sdrtelzts d @ s H teditslipdzrd
(OlsBtsmiW jtcO, YyYyos O, §o jtondesfylsde j otsH' d Hts. ) .

Zzdesl sy fteddj dzj ded § f sz yd dzd B jHddvE M d,
OB dzs Hj dzd?2 d ydU teso-BEH jdRME ELIR, MT3 MSQ Hts. ) .

lteddzj dzgj dzdj © dzsB Odz' dets? [EgztPEARE (O 1s3B)tc dAfs B L afgsdzq di
bilsOdetso dls! odedwdzdj HWWkLder o dhssyddStses dzO f to
ftcd dMitsd L soeOdedd EZHBBjded?2 d § jMlsdydHtse o [ o
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14 Mlisslstew dzO d3dets G tsyd mdzj dzdz" | Hsf 20 jdedY o Yy
Mo j BOdL Oydd ctOddydy = bkffase d2, df §teddj dzj dad.
[dzd HOsIl oL Bsydshs! bNsOdkssdl! SOLOSIjt dL
cdHtesMY jtoj ftod SLw2fmlse jdsdegsdd otsLHj2Mlsedd,
dj CsdHdydEdedz @ IB®S Y] o'-f GdrOapistso ' goHEas) dzCd
ftetscdesL detsy L B4 dzj dzd § G  HftedsHejj dadiizts § tf ul g3 Gz £ Is T i) dztdf et
ftesyd Mmtse HdMmYf jtemdd, Stdojscydd dTAMJGPERS S td3j )dz0

1dHtetsej sadidujdnigd f EgBEsEBROYdd slsdshvishw ¢
BjlssHOE d Blsdduyos kv 5 Mhsydshilsd d5 §tddj dej dz

zdtetsStsj ftdhjdgdd) didsls coOVduimidy dBilst
dde¥f sted5Oydd, ity 0% dj CdisNals M J dad D dzf Glezh@dz p ¢ (
,Cl'd Hte.) o MeMisOoj G§oHL j&d &= otH HE ©OL ddyc
HGOCLOR®B Ajttej, HJOCEOMIT 8 zd dHARED ddny stz L sp €
ftojHiMisOo dzj dzd j 1B Mt j dedetsiistzh 7 5 f tge Y Jf S tste diste Ofigizs
CsdkdyujfMsol §8COLO &2 Rd@duiMSBses MeMs0s O &

[ Odzdz" cdHtese jsoidiBdujMSsets dsddlststed dz¢ ©
sy shisOo dzv & Isw ) dSEBRPRIPHOKRE § ddsd BOC s tod Odz
(#0dzl d17 202; 4eBI0BAON; 41 2.1.5.1315003). uvoO¢
prweodls! OdtssOdz dz' j Ctsdgyj desteOydd SdddujmSda 4
sy descs oL OddBsH j2Msady feduesHdy o d Odidstesy 56

tiLkd Ok cdHiesejsadBdui MSdn wdzOB i ji b jlzdpp dzo
s ddY §SHL jdBd 7 otH it cijsndidyujmMSsdkz Isd4f
dzj GOy Ojl fMhsydscs oL OddsteHsiDOnls oldwd dyj def g bEls j
fsLotsdvs s kOCY ] kfMlsOdast fdj dadd (@ ts s fipt©miz) dzadriy iddsak
COYydmMlso® ftsHL jdizde" » o 8H © bkmMdazcedwrn Mty dses ol
WOCIsstctso .

J tcORE OR fJtd udmdzj dzdzr = fSHR SHESO slstcOy O] Is
fsHL jogder 7 otH ftod GfwjHjdjdd &7 hHeyjkoddws I
Sty clsSdzdCe Htkzedn MMlsOoadvwsh i o BH It
bjtd®sHdZOBd yj MSscts tOodso j MY, oL &y dshisd 1§t
dL d3j dzj ded d  te d Ht. ). l si ssdBz ftod BGeBMN jddd
dMfsd L to Ols! Odstd H[jj dzdp,L Oflshs@pp W L @ o fj & MfshisOn @ ¢
GOL .

ltced ®tBBBNMN jddd cGcdHtetsejtsanddiBdyd M2 ddaW sted3Oyd
dBtsH j dzd tcOL dzd y daterQir) BAEADEGINHCH (¢ O dzsea j Mdw e d His.

1 OtewHE M fjtejudmdzj dzdz’ Zdd3tftsHdadis HEO@Eddzd Uai@n 2t Cpd
qL Eyj dzd v totsdnts jo@paigdate § HzdzB O OC s j 6O Y tso jHj dzdw L
mdflsj dj, kyudlkro0sh j2 Mmiskt,] duticg TracisgTehniyjeh Q¥ 6 ,j 2 |
SUTRA d HE.). Gkt f(sLosdvjls dhidisn®s Ofstd 1Ly
Cdzyj dzsteOydw o BOC tetsC sy tsdzj dzls s OMSY] cH@a. o [0 ]f.tSH L

Fdv  dLbkyjddv §jtejdesmMO LOGtwLdadlsj dzj?2 Gl fo

| jBdzsedyuj MEs?2 Mdzeyets2 wz¢ [ ] ©OLWKOBBISOdE dd3qd
/)
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t OMMdzOIstcd o O jddglz'jj  Sectisd3tficdDjdE M fted L OHOdzdz = €
gesdzse d Ikwy jdzr n d3J IsOdzdzts o 9 Cdzt yow tey , ftsL odz
tcQo dzso j M2 o-fREBHPROG &HMHBSEB ttOL dstsBLOL W f St
Ltsdzr edf 4BccjdzjL O |

1l dHtets A d d3d pjH f) e jto ts od® dzd | EMmis Odz09 dzd 9 O¢¥ Is fMtsH j |
BJetcOyYydtsdede = Wtsteds ~ddizdyd MSdra 1 dzj d3j dzlstso 5B tc O
9 SH. Rrn GBtOLtoaOdd] dBsydls kabkuHhOlk! COyj Mlsots t
ZOf tcOo dzj dzdzs Mis' Bdestew G igtash.d i3d ud MSdr

17 sdzdzj dzdz" | tcOMud IsT fs¢COL Odzd, yls s f sW o
M smMtseMmilsoazjls tSBteOL 59 Odzdé dgdetse sydmdzj dzdz' = BJ G 6O
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fslss¢y dzOBdzs HOJjIsmw dL dB3jdzjdedy GdHtetsmddsdyd MmS sct
COLGekLSd §BHL jBd 7 otH. Jiod ! tdtihsH s
st j dedesmisd dzj Issdz? €85 HdzW o BH dets2, dets d Hdzv
HOdzdzr = o d Hida® , tc QuUsdrd Wekvd iidzsdetsla) s ZMmdzse 2 o o tsH B
5B dzOMisd § dlsOdzdw dzOB 2t HO8 sMw  fMih j flse jdasm jjfdPL &
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Clsts ftedotsHdls ¢ Wottdddtotseo Oded Btsdzj j Octej Mfndo dz
f stcsHBSBGOL 28 N dr dBBddzj cOdziso . [ detsetsdzj Isdzj 4 L OC (1
LOCdMmdzj dzede 5 ofpj?2 Hdzdd cjtWdd sttOydsddtsets

v OB dzd YA BEBYY . dedzsMis s i B sV iz ytews?2 d GcOL BSBKOL dats:
OotsHBMBBIGO (LVLMOH! | )

AOL O 1 8COLOLj| | jBWddz IstcOydtsdedz j tsB dzOMflg
1 dlsOdedj |vteOdzL dIs |[{ OLGtelkzL €
] SHdzOW |17, itsdz' /|8 . 30| 1. 0¥y 1. 30
CaCQaq 6.21[ -09 5.04 -06 4. 0B
v o JAAH Scacs -3.05 -0.147 -0.17
Ssio2 -0.49 -0.208 -0.12
] OL B9 O} COaq 3. 5y 8. 0@y 1. 0By

| sOB dzd WjteddJ H j dz'¥ dzj Stslstster j tjLbd KO Isjte
Bdes e sdzj sdzd d3 dzOBdzE HjdzdWw d3 L O Gtlzdzisseor d3d o tsSH OO
mMtsf wigdg@zdv Htcdo jHjdedzg" » HOdzdzr = o dHdets, yYlsts dzj fid3t
(6. [jHojdld d uvMOH! j), GGHLjBROY cdHishY jtcoO
StcOdzmW BtedzOydd otHdts?2, Bddzj tOdz! dets?2 d G OL a2 W

s OB @Y MNtse j dedesmisd otsHdets?2, ko jtecHB2 d 6 OL tstsB teC
oHBMBEIG] t6. [ jHo jdC(

AOL O 1 s5¢C0OL Olsj o JJHtesSHd OB yd MSdy B
ctsted L sdzls ©
1 dlsOdzd Jd t OLctelzL €O
Il 5HdzOW |17, ditsdzr G4. 207 1. 007 ¢
CaCQaq 1. 28y 1. 00B5¢
U9 JteH OW| Scacos -6.73 -0.83
Sr sazsdzd Is | -12.86 -1.01
] OL s9 OW| COaq 7. 409 | 3. 1M

et sMlsOoadzv v HOMd j IsOB dz 22 d 23, di3ts ) dats
o sHBMBBICOR VMOH! jJ d to. [ JjHoOJdC (. sy lsoOdzedj o
st | dzdets Gls[fsd @i MEscEts MsMisOo O cColzdzssear 7 o BH  dzO
94 &zdyddz© Odzlstetsf tsG j dzdzs? Otk € d d dBsh dsfis: ot

RLd3jdzj dedj cdHtesnddBdyj MStsets tojyddiBO Cctolzdzstsar
C sdzy dzls @D, C) SEhipgrdts o dzdwdzdj &5 ddeW ddz' steOy(d
sBl Whdaw jIsfqw dLB' ssydzr 83 MisH | oy Oded HafS@* d dzW o dz! Is to

Vo j dzd ug ded § Ctsdzy dzlste Oy d 2 Fedzj CdmazisisT 9 G 1
qdW ddz' steOydd OldismMW jtodzr m BMOHSC 59 :

HCOs + H" =H,0 + CO..
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ltodlstlds ko jdzduj dzdj Stdpyj desteOyd?2 cEdHioS Otes t5k
By jls Brls! MmowiLOds ) SCtkfdjShtsd ¢jtsnddhdyj NS
WadeBIsan:

itcOMsotstej dzdj € OteB tsdzOls 5o

CaCQ+H+=C&" + HCOs
CaCQ +H,SO, + 2H,0 = CaSQx 2H,0O + H,CO;,

iCOldtdzdz” 2 tsB 3 dz
] stead+2H - § stesH O’ ™+ +

io" 9 jlstcdoa Odedj Odzt s dzd € Ols s
CaALSi,Og + 2H+ - Al,SibOs(OH)4+ 2C&™ + H,0.

1 OteWHiz M §jt]udmdzj dde” &3d Isdf Ozd n~ddidud M¢dn
ftesyj Mifptse 9" h jdzOyd 90dzef 8 H s dzjcOB)ds dsdc j dids te ts H i toc
OsiBtsmW jtocdz" » BMOHCBO oL dBsyd d Httkzedj c¢jtsnddd

-9 9jlstedoOdzdy Mddzd C Olsdzr =  StetsH

Ca NaAbSQOg +H + H,O- + Na+ + H4S|O4 + A|28|205(OH)4

icdHtesdzdL Mddzd ¢ Olstsa

Mg5A| 28i03010(OH)8 + 10H =Al 28i205(OH)4 +5 Mgz+ +H4SiO, +5 H,0O

itcOmMlsastej dzdd 6 dBBMJISO

Al(OH)3 + 3H" = AI** + 3H,0

itcOMmMsotstcj dzgdj G dHtetsSC dMdztse y jdzjL O

Fe(OH); + 3H" = Fé*" + 3H,0

isBtcOL B Odedj Ctdstfdzj CMde = Mtsj H d dzj dad 2

Al 3" + 3507 + Al,(SQy)3

Al 3.+ 30H = Al (OH)3

vsO0Cdd3 tsBtoOL g3 et - Sddetsg tz! stceOydd L Octew L dzj d
dzj S sdz € dn citsndddyd MSdn ftesyj Mtse ) G tc Iz dzl
Cdzyj desteOyd?2 Hiskze dn?, 65 SAESCozjHESIONME sBtc.()Mg 1 51 Istsc
syddCd HIJZOKBISCd cdHesA B %) MELtsH so Ay dpts| &3O VGatedzlsk
BiyHE Ctdyd dzstceOyd v -ddd die(@ Ltcdsd W' df dals@Cote s

R L H Odzdz" n sOB dzd yr 23 sOC Y J 9 dH dzts, ysts E
ZOtclzh Ojls IjtoddHd OB U MSdj wOoadeso jdw d ftodort
ZOM" M fdgd Msdetso dz' &3  stesHSSBtOL 28 h dds o3 dzgj e O dzO 3
Hic. ) .

] lOBdzdfugdod 4 jd tjLbd sOIr HBsddlststed dzc O ¢
oSHESMBBSIGOR ROOdy CtoMmMitsets atsHBAtOddddh O (tte.
d ttHdzd ¢ Os.
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v OB KEdyj dzsteOYydw EOKjeH) W AayE'ls (deOffh" M j dzdets s d
(Scaco)) ©® ©OLd&JUdy & EdHiesHddOBdU) MS IR L &dzO

]l sHsMB 1 8dzO0 f SH{f S5td ] SHBtCOL H j

Scacos  COaq,d3ts &G Scaca COaq s dz! /
G . [ 5dzd 0.61 2. 9104 0. 66 - 04 5. 3
tc . dlzy -0. 44 -03 2-0. 11 -04 6.5
tc . r s2g-1. 22 -04 3./]-0. 5 -04 4. 1

v o3t d dzOd3d ud MS 54 BsH ] dzd tetso Odzd § orweogddzts L
Wstedddtetso Odzd d ¢ d H tc HOJ dgcftelzidBkStst®oa 5 1@ jtfHd, 9 1Llsts?2 L1
Octej MMdodz § Mots2Mmise O.

Il OB &ZzEGPDSIsjtcdL s Odes MtsMisswdzdd ctokzdzlstsor |
pEHEMEBLON [ sSMSiseMit? BB&OMid (k. [ .RrRMsEO).

[ sdedIststcddzc ctolzdzlstsor 7 otH orf ff SdzdgV dzfiplz @ 19
dzOB dzt HOIsj dz' dgs? MMdiIsd MSCoe Oy d dz, CGdzzB ddzts?2 tsls 6 ¢
tsB dzOfls ¢ StcOdzL IsO ctokzdzstseor™ 7 9 BBH. 1 d Mdeslstew  dzO
L OG W L dgj dzd v , stcOdzmW sted3OYydWw cdHtesaddBdyj MEsets f
cfdzr 6.5 & tls Hdzjodets?2 ftso jtormdesisd L O fyjls L C

v OB dzd w@ MAsBswdzdj oBHAS?2, dddzj tOdz dzgts?2 d G OL tsB5B g
9tsH O otsHBMBBOG] ©. [ .

| &z B d dz 6.5 9.2 135
4 Joag dB5d 3. 1057 5. 50 3. 90B(
#aC0;q 3. 105( 5. 5y 3. 9By
S & ds ks -0.36 0.17 0.39
Scaca -0.77 -0.1 -0.17
lted disded Iststed dzG § CGiokzdzlstsor - o SH zO0d B tsdzj | !
ddeW¥ stcdsOyd ® HOJIs tsHddCtsar 2 Msts¢, dm¢ dzg yoOs "

ftcj Ho OtedIs § @yle2 f tots
lIsOBdzd tjjed@pHJdzr dzj Stslstster §j tjLlzdz sOIsr  didets@

G. [BMGer, [BMiteamMit2, uveojttMmMit2, 1 BocettesHMES?2
vOBdZdyod 26. t(JjLEzdz IsOIr IsjddisHddOBdyd MSdna to
t O2tsd uvdf Blsdzsy COagq ds / { Scacx S| tsdos &g
G. [ 1 Q(1dIsy0o 5. 204 -3.59 -6.38
Q( stsdg ¢t 1.78-03 -1.62 -2.77
Ki( ste" dzOIs f 1.13F-03 -0.67 -0.70
[ sMC s Ki( A totsdits e 1.046-03 -0.21 0.27
tsB dz. Q(t OH tsdzd 2. 204 -2.22 0.5
U9 Jtom Q| StciSH dz 1. 88y -0.13 1.38
l OdzH O2| 12 Isdf tctQH 1. 601 -4.01 -7.06
] stsL -2 Isdf 1. 6 -1.65 -2.86
m-2 Isdy 1. 0@y -0.17 0.13
s Odzlz y -21s dT1fQ 8. 9@y -0.31 -0.03
sB dzO M -2 Isidy 5. 8@l 0.1 0.78
-2 Isidy 1. 8y 2.31 1.98
/)
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t OMMdz3OIstedo O 3" § twsHdzd ¢ d Glsdzd yoOs Ismw 5 tWHE
f dzsh OH! otSHGSMBBKO, otcjdBBY otHEBKB AR O, tOM-SH,
CiBRsY sdsedyy Mgl sThmdef dHuts. ). t OMaGHT 6O
gL d3j dzwstdsldy) 0. 1 Hts 100 dz/ fjC.

lteddzj daj dedj dLtslstsf dzr 7 dMmdzj Hse Oded?2 EkMlsOdatsa ¢
tcsHdzd S s 6. [ s5MC o '-d dzdl dzddiy Is" d2F Afs ISfdgtyuiGidgy = yJj Ise § to
gL iBjdzv jIsiw s 7 HB 26 dzjls.

1 &20ydlsj dz' detsjy G sdzd yd Miso tstc jicdsHszfic s o O dzydhmOR
fsLosdzddzs 5 MoesCkzfdtsmisd edHtsej srnddiduyui MSdn
Misjtfjdd bteOdh stedzkOydd ( IsOB dz. 26) . [ d&zv  f jtco G
Ctodzyj delsteOyd?2 BOSC teis$ 5B 5dzj dzls 58, SO, B,MyO €lj K', ¢ to Iz dzls
Na) , O IsO¢xyj dLdjdejdedy w1 d o ddudds d3ddzjte
nOtcOC Isj todzr L dz2Oydlsj dz¢ dz" J dL d3j dzj dzd v Is j o d3ts H d dzO ¢
cdHtese i sndBduiMSBet tojy dBO ¢kldlsse OFfs® sde M3 te
NadCl-Na Isd { .

[ dzw olststotsg s d stcjls! jcEts sdf tso tcsHdzd € 59
Isj ted3tsH d dz2Od3d ud M¢< d 4 Eidztse d W 34 O fi)=Sasdstolzj Is dste zdzlS t5]g) '
fsdztsy dlsj dz dg" di3d L dzOyj dedw &3 ddzv j C MO dzOfr " j ded v,
Octe] MMgssdzMof ctokdzlstso" 7 otsH o B dZOMIsd - tOL G

[Mdzso dzts? o' atsH B tdzjlsdzj 65 Bsdzdlssted dzg O ot
Lsdzj tOLGtkzL & d dzOBdzs HOB s Octej MMdoeds j ¢ tolzdzlst
tcsHdzd € On Blsd3j yojlsmw f totlgderdZj dafH L B & fig@paigd s tc dz®
B dzj cOdz! dgs?2 d cCcOLBoOt?2 WOL.

J IsOB dz. f toRerj H j dz tej L zdz sOIst Isj ted3tsH d dzO d3d
fsCOLr o0 hdj MmMisjtfjdet deOtelzh jdzdw IsjtedstsH d dzOd3d ud M
MdLtsde GBHO.

v OB dzd 4 Q LAzAz! Is Ols 'O d3e Jutg dRE f G oz te1lOWH)dzj} IstsOL ctelzL Cd Gtz
tcOL dzdydzr | MjLBsdzr GEBHO

HjLisdz G HY, 3t dz SCaCQ COpq BIs dz!
1 4 &30 2. 2@ -0.23 4 . 608
[ JIsts 0. 7086 [ 0.17 0. 4By

J mMd misJ d&3§ tcOL tcOBtSlsOdzdzsets BsdzdIssteddzc © G telzo
ZOdetsdzy § ddeW stcdzOlsdodzr d3 § 5C OL Olsj dzj d3 H d dzO d3d y dzts f
HdzZw Y jeBHMet Msf sMisOe dzj dzgdv cdHttsa B3 yd ME 52

I OMf esMisteOdzj dedj syl Mmse L OCdMmdzj dedY JtetsdH
ofMmMj?2 ¢ dztsh OnHd o ts5H ks Siwgs j[dEnA]o.dzts{ Mtselj df etsyJ MM  dz
fOoatsHEBB d fdztosHI W, O SOCYJ o LBd YSHYGSO

4 fosHody jdedj g3 Wictsdzls O L OCdMmdzj dzgdv o o tSH tsdats
sStcOdzMW sted3OYydw o tsHdzes?2, B dzd tOdz! dzs?2 d ¢ Od lisdsjB tc OL
ftesyd Mmtse L OCdMmdzj dedwvw OCIsdodL dtelkzjsmw L ddiss2 d
o' MsCdnrn € tsdgy] dzls toc OB Sk dsdyjdfst figelztsls 'f sfetsH stsB tc OL Iz
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RLBMIssydz | SCtdzyj dzlficOFHI cdetizditisas o [ B fovesifiso Iz ¢
ftetsyj MMOd dzj 2 IstcOdzd 1-fOytEftsfH G  df) offiffists figts B fiplsdHZ® Is s te O ¢
B dzj tOdz dzts?2 d CGOLBot?2 WOL sl St dzOfisd 1§ s Odzd w

usf sMisOodzj dzdj tMsej dzdkzsMisj?2 ©OLadldw sy,
cOL dzd ydz' &3 dzOdzuh OW Isdz o3 kmdzse dw dsd ( flsj § j dz@ L
LdzOydlsj dz' dgz¥ ddzlsj deld o desfls: o Emdzsedwas L Odzj fj dz

[ dzsctsdzj sdedj dzOB dz¥ H Fdzadtf' 5 C @O O dadfs,H s iyds tistc Oo dzd v dzd
oBLHj2fMsoady fteswodw jlsfw o MtsHjtey Oded d 5, &P, Istsdz!
Ca*, Mg, Cl, K, N&, Fe NOR pH,ehd d3d dzj eOdzd L Oydw) . RL 03§ dg¥ & Isfyy

Bdzscdr My jydoOd d 7 §sSCOLOjdzj2 (CdkOo0O 6) .
10 tedMmu vl 66 OMMBOdo Oj &8 7 oHEMBBEE ¢ ko
sBSBNh O hd2 cwOWdS oL Od Bt BHedsd JCH]/REY. C s  dzOMr h j
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[Bpbied] ftcdojHjdedzr » HOdzgdzg' = fCOL" 90jIs, ybt
nOteOSIsjtedL ¥ Isfqpw L dzOydlsj dz' dets?2 IsteOdzmW sted3OYyYdj 2 =
d cOLBolkzs MeMmMlsOe dzvw s h d § oHBO i3y M O h j 2 Istsdzh d .
ftoesmdzy H s |dzeltinisdsjOdialylsjp tMtse j dzdesfisd MisMmilssw dzd w
fsfistetsj dzgdv kOSCda cwO¥dStse HsMisOBYdts uSDizdzr 7
cd' Mg, Cl) o MmtMmMlsOosj YHL j&d » otH d .

JHdzdd3 dL fjteern HtodL dzOCtse IstcOdziiststodsGy Jedts H-
Wwodzw jIsfpw Md3i 2@ d R 6 dH s dHAag-N. d R sdftse (HCO

1 2OV Ctsdzyj dzlstcOydd BOS tets!t dGagMdzls B ', SEts Iz dzls s ¢
NOs,Cl) oL @3tsy dets w1 tc JANG (axiflis/ heuttpl@dti@agatitis

ClsO o j dzd ydztlzPls g e j B OzOdztso sets kZtcOo daj dad W

ANC = [C&" + Mg + Na" + K']i [ SO + NOy + Cl + R],

o C tsls @3 aMB™, Na* d K', SO, NOs, Cl i isH j oy Oded j dsdzsoe
Ctolzdzlstso "R Cas iy, 0 @B Odzd sdz'r B Oded yj MSdn Sdmazsls.

I'd dzd yANRassy j s dL i3 dvde®m¥Psd HJOf OL sdzej ( Bls |
SlstedyOlsjdzr dzr 7 L dzOyj dzd2) . B@YO deddgodzdcfuig igddef RS todsHj
ANCH teddzd 30j Is BlstedyOIlsj dz' dz §j L dzOyd dedw, ylsts Mo dH
Ctoczdzstso " 7 o BH.

I ftejHjdjdd jJANG g ttffdadfvder Is sOCxJ M EydaoOs d dC sdzy
R 5. j.

ANC = HCOs + RT H'T Al ™,

[BBBM jdadj tojL zdz' IsOlstse dGdesesdzj Isdzdrmr &FIPIPtesr d C
GG.) d2O otHtMBBt] to. [ j HEQ AN Ko GH dfpldn@ de flrO)w o th
fsCQuUOIsE EfmMsOdtso ddzts fHtesHoady jdad] SCIdMmMzslsdesets B
Cdzd dzgd s 7 wlsdtsy jdd?2 yYjlkeojtlsdydscects otsLteOfmMisO [ 5
ssdzt €5 © Ed3djde " jdedd ty lIs 7.4 Hts 5.7, des d H
BOC tots{ tzg d3j dilsdztsh OH ¢ o HBMB KO Nshis®Osyy) d iSO S
Gzdzlstso ' n 9 BH dZzO oBHtSMBSG] dzOB dzt H O dzfpw Btsdzj J
Cdzddzed lsr 7 fteshmdzsjo dzj Htejtfwisflsotso Odzts L OGtew L dz
ANC Hdzv CiozdzZssa '@ to.s5H [ joHseH jsdgBdstc z d&3j dz' M d dzd fip ¢
otSHBSO di3j M O h j 2 Ists dzh d . Jd€oadHOYydwy MmMOydtsdzOtc® c
Bsdzd sstced dzc © cGtokzdzlsso ™ 7 o H dzO o tsHEBMB iG] .

tdLbkd sOIsr Resetdzjlsdzj e Bddlssteddzc O f s5¢ OL C
o sH MW tstc dgd tedste Odids th)oSOiNa s B M () .1 41 dzv B ZOMisj 2k
cOLGctelzL € d EMlsOdesoe dzj dzSO-Na@sffteds f Is1ic® dzfydedzi dzte sz tcB O
o BHBMBBKOR dd3j ¥ Ils tcO@HNG ts fiylstcddiapdiza(lzis " af@H  c dH oA d «
Ctozdzstso ' 7 otH LOYdHeEdtcsisdembydlsQdzlstest sc j dzdz” n
(@B dz. 20) .
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16 SBLOBGIS,] dhdscndjlsdi?2 cdHtessdddyj s s?2
HsdB3d dzd ezt " d2 cSdHtes~dBdU) MEd2 ANE] Y dzt® dz@ dzdts dtdejlznj job
oLOddBsMowL d i HE B Gl jdy dzf R OLJOIs fi) fizy wBq . 1t
BOCtesS sdiyf sdzj delstse o MsMisOoj Cckddssar i otH o
s tcj Hj ZMEBOEIQPY, Ca'+Mg*/SOZ. 1 jtoj yd mdzj dadz" j Gjndddr
hdqestts dMmfsd! L8 shY ftod tyj db jte dg@izisd]dazifdtoroetfirisdd -

{ OfMMBOstedo Oj &' j Stdlsjtedd ROLOSIjtdLbéls she
dzi Oy OwW Misjfjdzd IteOdMW stedZOYdd oi3d dzj tcOdz! dzts 2

1 OdBtsdzj § ddait stedgOIsdode" @3 cjtsadiduimMédds Ctod
fBHLJ Bd = o SHH jWeandzy s @Bk dded "ino @ H J Is§ dz Mise lz¥ M d J
Msmlsswddw offjn WOL M kuyjltd ddlstdksddynescss f
d tdfp. 16)

Vtod Y te] Budesldd Wafllel" © O sw o j-if! BY§ joSb zj 3Pt ts 0
Ciozdzlsso o & dzo gOY -Q ¢ fiptlzgdetle” | BEMmdzsedw [ 3] . 1 tod d3d dz
BHjdi?2 foLetdvjl Byjddls! el dddnl§dd o i day
cdHtesn ddisd yj M¢ ts2 BOL J HOdzdz" = . RL EZuJ dzd § sMmtB
Glozdzstso " = o tsH 9 Gis@LOZzdsUAdEtsjo ' fig jOdAtsdy!  dzO  Is jldc@iptstE. d dzC
27).

T fsdzdzej deder j] t©OMUjls' §6COLOdd, vyt cdHEsR
ktcOdet 5O d ©OLGtkLCd Bkdyuojlfy 5 Cs&fdicntk
otsHdzs?, dBBdzj tOdz' des?2 d G OL OS2 WOL.

LdBBdBdYUiMSts] BBHj dteso Odzdj §LotdY jls kfMlsC
d BdCts! dzj &) delstso o f)sk®de] tc @asiHi jjddsdz &d sy d &ldzd
fsdzbyjdeder j] 6 dajMStsd Cdd tOMujlsdey &8 §ese tcOBEO
CitsndBdui MC@®Addddatdeeds L YO dssets SO Cctolzdelsts:
ftcdojHjdedeg" = HOOzdzr » o9dHs, yYybsts dm SCdzdyd Msoats o
9 otHBhsMdZEd cttdL sdlsj M SFUAOd: deten ) f 5RO L Odsjtalt
By dls dL dzd dvis! o zkpiizig@Po dgfs liptizsmis! ddzscdrn 6§ 5 d B
COyjMmlsots §BHL j&d 7 oH. J[ujodHdes, vylst §s%odyj
9o 5HOR MythMteMmlsobkjls ©BEOL S0 Oded ¥ (RBdztse sy d fdzj dedzr 7
st f f swo dzj dzoisiCh) i€ @udakdsqdz' on flssHL j Bdz 7 o tSHOR ¢
Wsteds o jddyudoeOjlsmw ) 77 HB 144.

vsOBdzd yo 28. [ dettOydbdedz §j WBtedi¥r o Gtlzo

t Ofmud quylsj dzdz" § ~dBIUJ MEdJ ddeg|s sdzd yd Misot
f totsG ted B3d ¢ e Oy d ts da
WS to O3
| pH,ua”, Mg™, Na', K¥, F€?, Fe® NOs HCOs, CI, | 77
SOZ, Si, Si%, Al
1l pH,ua"”, Mg, Na', K*, Fe”, Fe™® NOs, HCO;, CIL, | 123
SO, Si, SF%, AlI*® PB? Cd? Cao? Cu'
I pH,ua?, Mg™, Na', K*, Feé?, Fe® NOs, HCOy, CI, | 144
SQOZ, Si, Si? Al™ PH?
Cd™, Co, Cu*? Mn™ Ni*?
e
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1 0 tdfy. 17 ftejHMIsOoH] 2O HJOGCLORRBO, nOtOC Is,
sjtotcdlststedd dzOydtsdzOdz' dese s f GAEOR d ds.f)d.dz" 12 to dsamnjlsHejts
ECOLTr 908ls dz0 ko jdzdud dedd € sdzyd dzls tc Ocyteflrfdzlseshy § =  d3(
(fMezdz WOI" | COdz yqd2, ZOlsted?2 d Hte.) d kdjdz hj dz
[sor ftede jdzs € toj ¢ dtsdzOdz’ dzts B3z -deOdshtetfdtg t® sl tdsO dsjddid:.
fdlsOdzedww f OtcC O MW stc BFiE@lste @zl dntzwl W Olgdets L Hzg idz2y fi) «
d det d dz' IsteOyd tsdedz’ -~ o toHte | i tetisiads) tc Qjdefids\pjjdegdzts MsMmis s W dz
cstesHMEdr bjttedlststcdwrn EMlsOdatseo ddzs L dzgOydls j-dz' dgr 2
d ddStetst dzj dzj dzlstso ) dn MsmisOo j . 10 I©jdedei Iststs
Bdesetsydmdzj deder = e dHtesejsaddBdyi MScdr Idfse ctolzdz
CGijBrnddBdui ME 2 1 ©dzOdg sdpdsyj M G s, WdLrdyj M se s
~ddBdyd M sets d Bdtsdzted yd M sets oBLHj2Msa W, d
tc Ot tc sdgdstc O(ddg OB dzd yO© 5) .

RL OdzOdzdL © ftedojHjdedzgr = HOdzdz" = o dH dzfs, Yls ts
oLddCOIls dtser jJ eJtadBdud Mcdd mMdmilsj d&3" , n Ot OC s
B3d dzj tc O dz' dats 2 d GOL s 52 W oL ) otsHESdsMdatsdz @
tcOfithsdizsd © O d3" - o SHBMB Stcts o dzJ LOQadMmdls tsls dn 1
LOMdhN jdedetsfylsd § sHL j dBdets? S dHtetsMmW jtor d o j dzd yd dats:
zOctelzL € (.
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HYep K
Na+K
1989 ron
Ca 2+ — HCO;
SO4

t Mk dzEEls I j dz2 lwOdMW stesOydd cobddstsor & oSH
shistcBo 2I2OD9 GG .

t sdz2 LOhdh jdadetsfylsd ctokzdzstseo" 7 oatsH ftod d:
g4 ydlsojilsmw, Yylsts §sHL j dgde | o BHT ) tsls dzd ud J
sCtekzyO0sh j2 MejHr (e jtorndesmisde j, §fyejdeder §j d
LOGtew L dzj dzdw . 1 tedimsdjfizSygL L ®AzdA jaAdas tcOL tcOB 5Is Odz'
f SHAtSH' Pydueeoesh dp ®wHOdBtsdziJ L dOydd = WOCIst
By dzs Blsdzi Misd Issf scteOW d 8 oBHEBMB SO, 9 J dzd yd dzlz
ftsyes j dedztse s fsCtetso O, BRI MISO L, tc GoyHlas JfzO d & Odzj ¢ O dz
dZdlstsdzsedyd Me¢d2 d d&dBdzij tcOdzsedyd M d2 MtsMisOo o tsSH
Mots2Mlsoa O, otcjddY oL OdHBSHj2MIsadw eotsH' d f§StetsHT ,
&ZOdzd yd4d Isj mdetsc j dzdets?2 dzOGctelzL € (.
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1 OdBtsdzj Jsi" de &y dzj dedj fGted Byjd&j L OMNJhH j dadatshr
oL sy detseGts drm L OGteW L dPREFMC. § 6 gzidzd qdz@z0 )  fds j &® O
DRASTICo Ot dqtelzjls Is 20 Hts 300 jHuHddzdy.

dzv osHBMBBKBS GkddHAsS?2 L tsdzr -5k dey dagddgid 2201 t
def ftejor"Ojlwdms Bhaddedy (

lted dLd3j dzgj dzdd e BtedL SdzlsOdz! des? e dHEBBG§ 57 d d3d y
(ot § 2MEs?2 yOmilsd t A DRASTHEDoYS Ldie[Q M Isd@ogHlsj SH® A 5s0
Csdif dzj € MO tOL dzd ydz' = - fzis d g rygedzejis W Gty ludasdsio L (s dz’ (
Gz ddzr L Odzj cOded™w ctokzdzlssor 7 otH, L Odzj fj dzdetsflsd

lted ©Od Jqtetseo Odzd d DRABHNCOAzOIs [ dgg B af@j Ismw - d d&3d y
CGtokzdzlstsor - 9 SH. ClsO MmMdmisy BO  ted i34 dzd BO H dzw  § |
Fydlsr a0jls d@dlsteis@ulsgtelz . RMitsd LEk2jd3r i f5C0L Oy dz
oLOdisHj2Mbsodw Ctifdj ¢ MOddg g h&Rdad &G J thmsaf L
HdgdZOBBdS¢E cdHiesrndBdyud MEises i dBO ctokdzlstsor 7 ofs

lted By dz€ J LOMdh jdedesisd Gddj et §HC B stefs B)d t
dMmMmdzj Htse Odzd d -dotis fnds JodRdif)ds o jlsdpdasizm W stc 30y d d Gtolzdzls t
Eydls™ 9 Ols H S 56 fsCOL OlIsj dzj 2, o Cdzs yos h dn H
Odzstetsf sc j dgdzr » W OCItstetseo s fdzsh OHd d ot otej d3d dz

VMisOdzts o dzj dz Is te@ ¢ Wsjdifdo. st df,r MY Otdc OL dzd ydets?2 Mls g
Gtozdzstsor n ot8H € LOGtwLdzjdzde (9 M B3O bkwLoadd |
&ZOodzdydjy MtejHdzgj ZwviLoddsr » Ltsdzg tsBkzMmdzse dzj dzgts dzd h ¢ (
Mots2Mlsoa OB JtsHL | BBdets?2! Az H e @Qi)f esistg QdzdzdlzOdzo r H J
sBl wipdgw j Isfqw L dzOydlsj dz! dzts?2 HJ dzOd3d ydetsmls+ 6 Mo ts2 Mis
Ctsdzj BOdzd"Y Ektesodzj?2 cGtokzdzlsseor n otH, L dOydlsj d dzOw

1 J Mdislstew dzO Bdets ¢ sdzj Is dzj j d H J Is O ddzj ddes[jw d
cdHtesnddBdyj MStsets tojyddiz0 ctokzdzlstsor 7 o tSH &z0 o
fticdtesHdz = EmMdzsed?2 d Odzstetsf tsG § dedets? dzOGctelzL S,
BOt! jtese o dzdksmi jttds?2 sBAtYS ., MY stcdzdtetso O9
Codzd ud MEBEJ SOddd d sitsej ddshisd {-&is86 ) Waf ¥J Sy
Emdzse dvw d&3d d stse § dzdzts yls w d3q Cdzd 3OIsdyd Mc dn L s
mMokstej cedzdqteze M dj MotsIMsea O Htod LOGtwL dzj dzdd ¢cte
otsHEsMB Sty Mis Odgdodddls ifws 3. tcj H J dzw

4.2. 10fbtdy j] oHBdshd j fdhls,

1 Of stodg™ § 9 SH S dzetsdz | md Milsj a3 tcOMYy totsfyls tc O dzj
MsMmtej HisSIStsYJ dg RO B Miststotsy Hj dds . § sHL Y jdstiss HRdzr E
ddeh stedzOydtsdedzr » B®¥ dzdzj Isj dzv = ftcdo sHW IsH)Y H @@z dzr d
BCtezEOd (A j dzls oD@ WD RS .0 jUstsd o sdzy MS 2, 5yd 2,
[ Odz! dzj @ sMissydz 2) [ 139] d B Mjfidd LOctw.L dzj
gL 3 dgj degdw COyjfmlso O Hdls! jorn eotH diYf sd’ Ldejj lsmw
fsCOL Olsj dzd :

Tftejorhjddj 1rs

iMmMlsjtfjded L OGtw L dgj dad W
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iCdzOmMMm s oOomMdsmisd L Octew L ddlsj dzv .

t Odey Jtetso Odzd j-H St tz s " s ¢ sdzyj dalstc Oy d 2 tc Ofmfd3
M j Clstc O BB Tetists1 dzj d3j delstse © jHddzdyOr 1l r1s ls 1 H
136144 , o MmMlse jlsMmisadd M dasic@IONs! jueOAMN dJaids RO .1 . }4(
stcj BB Odedw € COyjfMmlsealkz eoH' yYjdstcOdzdL s Odadzets?2
CoOyd mMlso Oe.

vydlsr e O Ismw IsOC Y J C dzOMmMmr sf OmMdesmisd EkMmls Odzts
s OMmdz §, o' Mt s OMmde §j, BYOMder § d kd3j toj dzdets ¢
LOGteW L dgj dzgdWw Y tsHL jddde" » o tSH ) jictdCHddgty tfrjdzdf j jfifdss olaspw(
odetseo ! EkMlsOdesodzj dzdzr j [ 139] .

CCMf z2OIsOydw 3 Misstesy Hj dzedVY § SH zJsdgdetc’] H p dzdz
LOfOMOs |51 (18N stsB3dbils s LOfOMOG) [140].

[ dzv CO)yHBGEtKS [1] MsMmis ©o dzj dz fOMmf stcls O, fMtsH
oHEslsBHkBHBIS)(, BB Csdzduj Mise j otSHEBSL OB Stedz” n S o Oy
Cjbizsedyj Misets wOLjLO,d.d3tsh detsfisd o tSHESdesdes?2 Is

sOyjMmlsets ftsHL JBd = otH o 1 CMf dEOdlzy &3" » ¢
fMtsH j o Odzd-td diFROEQetdsts L dzj d3j dzls s o 9 MmMtslse jlsfMmisoadd MM
(4 0dzl d 20171 4¢.11dIs71 4 & OW 9 SH O. 1ldedd dzdud M&dJ Is tc
YJ destc Odzd e aN®dediy Y dils' jotsets otsHSH&EE@D Y j dedw d 11 2

Jtozfifsor j] oBHBSL OBt 5B tstc H EFcldpPW day j ® i dzd gd
CdHtetsG jsdzsedyd MS dn Eidztse dw A (OtelsjL dOdzm¢ d J B O
toj ydz" j HBdzd dgr , Bdatsc tsdzj)ls.dzj[d3] e L dA i f dgbs@elssdits z ¥dls fvts .
LIssdg SOYHT2 cEtH oBLAdSOjls dzjsBatsHd @3EsMmlis! ftotsy
dzz ) dzts? o j dzd yddzr BlsBtstcO 9 BH' .

) f SHL J d3dats 2 GdHtesMW j to g [ 11 o SHBBIsB St o dzd ™
(teOLHjdz 5.6). J{ BOaiLusiofffXdddm], ceddhHidassHedjds » d d3d yJd MS d -
mMf smtsefMmlselzjIs R bkzHuh jdzd ¥ COyd Mlso O fdls! jor )
fJdtd uydmdzj dedzr = dL d3j dzgj dzgd?2 o 1+ S M &zEOIsdtelzj dg'tef o SH
Bdzts ¢ tsdzj Is dzj 2 ddzls j dzifd o dzts?2 oitSHNY ez O G PG Is § & B O3] dzgg
cdHtetsG jsdzsedyd MS dn L OH Oy, Istcj Bzs M dn HilsOdz dgr
tcOL degtso JHdesMIs j2. s ddd3 Blsdatsmw Ismw :

iMsLHOdd ] MdMmisj di3r Ctsdi3f dzj CMdesets BwBsdzed Iststecd dzg O,
WizdeC ydosdzOodz! dz" = B dzts € o  tg(j deQeadzizslsHOjlsdspY ,d W ugitstgSdzts L O)

isyj dz¢ © d30Mmh Is OB s o0 W jcdsimdzde OlzmdsLe ds jdatigtsdzd 2 6 j sdzis G
CdHiBG J sdzsedyj MEdr EMmMdzse d?2;

icBtsMmdeso Odedj BjIstsHise tsdzzyj ddw cdHtetse j tsa d d3

idLiEzyjdedj s j dadetsisj 2 IstcOdemMW stcd3Oydd o SH dats:
1S &z Olsdtelzj BIsd3 o sHBdetsMdetsdy3 G sted L tsdzlsj ;

idgdmimdzj Hse Odzadj MewLd oHBBBBWKO M dL d3j daj dad J &3

iorwodzjdadj dgj cOlsdoadegr » fHftesyj Miftse o o tSH tsdzts fi) da

tdhddedd f(iteiuyudmdzi dzgdzr = L OHOY dzOf tcOo dzj dets dz!
f sHL j d3gdz" n 9 ts Hig ts fr) ldssta)Q dif deq) afdiasz’ - sMe J ddetsmis § 2
Ctodzyj delstcOyd?2 ©BWL Olsj dzr dzf 7 FefMnipf'j G, GIgZ!, S@° RCILY 5C OL
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HCOs, Fe NOs, teh , ®3d dzj tOdzdL Oydqd©v) ; -~ s s Hezg Bz 9 L O BF A
Py ssds Mo 2 MseOdcdsis?2d afudgeo 52 WOL; orf wWodz dzd §
Lisdz, MowLOdzgdzr » M Octej MMdods ©3d Mo 2 Mlso OB o BHT

[Bl jCIr dMmfdzj Hise Odad W

RLEyjdzdy [f11 ftetse tsH d dztsm! o [BMitteMmMEts?, 1 5
5B &zOMisw n. MEBY dedggmls™w i3 + Isdr  &Bj MissEG e jc@ 2 yY 6 iz
CjdspHstets G j sdzsedyd MSdy Effdzscedw, MmEh jMmlse j dedzOWw
MtejHE d Bsctsdzjlsdvw 1 CMf Z2BHsOydy §oHL jdBd 7 ot

[ dzw ted M j ded W f sMmis 0o dzj dzdz’ FdzO L GH(Aus § BO dz& s dgifod
Bsddsstceddzc © (e dzOa O 3) . vydlsr o Odzd ! st B j dadzts
Emdzse d2 (cdzkBddzO OtwlsjL JOdmMSdr MSo Oy d dz, dL d3j dz
otstetsdzSd HjftejmMmdd d Hts. ) .

lted toj OdzdL Oydd B dzsC O dg®B dz 'HE| siief@ RQfsdifisigsitg dnC ¢
BjstsHise ftej Hj dzj dad W- dS sdEa\S telrstteddjyd] j2 dzlsds@ ¢ teas fts fls O«
[ Y J CGBHdA 2 tslsB 5te f totsB 9 tSHT gL Otelsj L dOdzm$ d =
MY stcdzdtetso @a h d - Mw Hytftej Mg tsdzdz” ~ otstosdzsCdrn R Ofc
Ftcsodzj 2 © 1 CMf dzzOdtckzj 3" = otHtdsMde » cttedL tsdzls

lted tsfitejH]jdjddd ¢ sdidfdlist e )y isgOs s Mtsmls G
dmf sdz! L s Odzd ! Mmtso to j-w3d diflzy ji M WG dstEHO 2@ dfd JO® 5 5 5 day
Msdzj SBOL ¥ h 7 d s dats oCad Mdf =SS, @la HCOY do SHBt .0 S HIS Y 6 j H |
ft5 MlsOdsH Otelsdz &5 OdzOzdlsduji MS B di3j ssHISC OB 1 Jft
Isd Mis jinesity) (¢ 6 HJ dzehdzd fg dejete Odzd L Oydw d Ij i3fj Ok
Ols s egdlgsf M d s dzdzts 6 5 MAARP-61ls Thisrogy Batsed Ask, 42 ¢) f sL o tsd
sftcjHjdzvwIs! HtS 70 "ddi3dudimédr  dzj d3J delstse o f totsB
BOfMftf j CSlstetsdzj Ists dzj fsLotsdzY jlIs hJqtetsC ts dmy sdz' L
dimimdzj Hse OdzdW 7 © | A.

[BtsBM jdad J Bdzs e tsdzj sdzd = H OdpdzEzDIs d 58 Pd3OREEs 0 t5 AYT
cotedL sdls 08 Bldj yojlsmy t©OL dessBteOL dj HCO+®as S d i3q
HCO:siMg, SO-NadCl-Na) . 1 ted 1 stsd3 dzOdBtsdz? " OV 9 Otcd OB j dz'
fSHL jd3dz" » oBH dzOBd&zE HOJj Isw dzO ktcB Odzg indste § alAbatzds
LOGW L dzgj dgdWV ctolzdzstseo™ 7 o GH.

10dBBsdzj j EZwiLoddr &3d ¢ L OGtew L dzj deds wWodzwe Isfypw
| lsOBfted o2j9H j dz¥ HOdzdz' j, S OwLOCkjtedL ks hdj ftssjdz
s O0¢dr otSHBL OBBLOR.

Iswoadzjdedy N dqesC tsdts fiptisiCs(tE G das@o dzcpy dz € itf dzlz Ols o
csted L ZiZEONI, CLPbd Hts. ) GBEMEss djds i fedhmkzlshlse c
Hisdadzr = tslsdzsyljsdgdiw.mn I[ 1b®H L j d3der = 9o tSH On , ZzOtcW H Iz
Ldzj d3j dels Oz s5W o dzW O fip'de" Jf ts dJstp & aptlAf lsadpts , St Odzd .
Bd € to s s tc ¢ @2 1063167] [
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vsOBdZdY® d P OL tsdz dL o34 dzj ded W Ctsdzyd dzlstc Oy d 2 dz
Wddz' steOydd dL otHBIBSCO o otHBdtsMmdy 2 EttedL tsdzls

st sdzj dzls| | Htseo jtndatsMmils| | o SH sdzts mdzis 3
NH,", &3¢ / oz 0.180.25 0.030.19
A", e/ &z 22.536 5
As, d3 iz 1.5 0.7
Zn, &G/ dz 40 10
NOs, dzftiz 15.1 10.8
DOC, 3 ftiz 2.713.8 0.8
HCO;, e S/d 3.8 1.4
t Ofls o ts O], digsid @ 12.1 4.2
pH 7.91 6.75
Ca’, e/ dz 58.6 84.1
Fe G/ oz 0.98 2.65
Mn, oG [/ dz 0.13 1.04
RL fHtwdejHjdede' @ HOdzdz' 7 sy dets L OBjIsdls!: , ylsts

L CMf zEOlIsdtelzj B3 o sHBdsMHdsdR ¢ Sftadndadsldg” | d Lidiiddisve
fswodw jIsfpw hdtetsCd?2 M jClstc teOL dzdyde" = L OcGteW L dzd Is
cj OCVYdg dPydoOdzdwv. [B 1Istsdg Mo dHjlsj ddismle jI9 kit
84 6/ dz) .

lted ddesetdzj sdzj 3 oBHGSBISB BtG] d kejdzduyd ddd
mMkh j Mise j dadzts gL d3j dzv § Ismw dzOff tcOo dzj dzd § GjtsWdd
f'r LBl stedud Meds sHzdasso dzj EMifs2 ydos?2 ddai d dz! steOy«
O BHB] Bse ¢ o BHBL OB tsStcO3.

] sOB dff D] H j dz’, 0 GORENS jjtedL ¥ h ] shse j dedeslsd
Gjdzdwy d Bdzj cOdzdL Oydd f§tsHL Jdizder = otsH d&O oatsHBL O

lted {Issdy dedv C hisdeyge@elgjc@did?2 64 dzdvw EZCOLT™ 9 OF s
ftso jtorndesisdegr » otsH © HYBHL jdBder 7 o9BHOR ofSHEBSL OB
ftso jtor dzsMsdzse s o BHES] BO slsd3j yo,  lsmw fMdzj 20 ¢ dH
L O dz Olsqdtelzj d3sdyz o SHESdaNgdEB ;-8 BledL sdzlsy (M 1 &

v OB dzd Y @BCONL O j &z MsMsOo O fHHL jdBdr & o9BH &0 9 BHE

t OMMmists stdeyy delsty u G ul’, [ddzj cOdzd| wuwdff o
sls L j 6j dageiz,°n d d36 /°H| d36 /3K Bsdz / €
100 1.6°n1( 758 88.7 0.018 1 & BiNa
1800 32.8n1( 417 32.1 0.008 1 4 Biw O

JrMsCdy SodyfjdBtdalddul®cOydasddtsd osSHEBL OB i
d dzls § dzfnd o dz" j§ ftesyd M- orh jdzOyde Odzd v . l esW o dz,
o BHEdtshdztsdy ctcdL tdzlsj] Y tsHIso jtoy HOJ Ismw Mo (M isdzda'.
B Co/dz), O OS] forh MiEhd BTO; § 5 diusjHdzl el v d3ef
9 SHESL OB S O.
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rteze d d3 dMmilssydzed ¢ sd3 ZrlzHuh j dedWw COyd Mlso O it
dqdW ddz stcOydodzdetsets sdf © wodwe Isfqw Htsdedzr | Blsdztsy §
sLjJtGdmMdmisjd d qLdidwvjlksmwy tsIs 0.5 Hts 7 d3@ [ 150, 1

)| L OtelzB J ) dzts 2 dzdlsj tOlskztej ZHJ dzv jlsmw B tsdz! !
ftcjHMsOQoadzwes h j2 M2 Issdzhlkz Hdde 7 Glsdztsy j dd 2
Mudls 1 Ists? L tsdgr ftesdmMrtsHdls 1©d dzOdasidzez -~ Is s &defn
ddet d dz' stcOydd o f§BHL J Bz cdHtesMW jteckz, O LOSCYJ

1 O sO¢ dn OSHEBSL OB SO~ dzOB dz¢ HOj Isfw Bdzs 6 5 €
Mizd WOltss. 1 0ftedd3jte, dzO ddaWddz stcOyds®B®& 8 o sH
fsHL FRR&ESHOR L O 10 dzjls etsLttsmdzd M 5.7 Ht 27. 3
SLjtedzr = oBH ftsW o ddzOMED iNadgsHjcipls e @widd d o tsH Isdf O

dbetej MmMdodz § YBHLJjBAd J otsH'™, cSdHEOo dzduyd M<d
¢ OCIsdoedL Oyddh jfde@suydjefifdpspy oo L OC OtcfMmistse Odzdz" - o
l " fsdzdgj dgdzr | ByjdeSd [166] §¢0L 0dzd, TouWsss dastdnjdziz?
cstedL Bdzls MBSO OjIsmwy fp 5 HEt 2 dzjls. uj - detsc | dzdaC
SLjted » MdMisj B3, OhdstOSdd) jlsiiteustisasgd2 Mzt jmise j d
o SHBSRtcOdzdz” = L Sdz

1 sdzts 2 dats § stftej Hj dzj dzd | Cdpyj delstcOyd?2 SlsH j d
OdzOdzd Isd yd MS se 5 tsBivEAHEOLQ dedlvin Is(Ofdgtse (dsdzts dzO dzd y d 4§
LOGtew L dzdIsj dzj 2 o HEsglldh esigbdesy jezgn B thso. RA G J S
9 MMmlsOoe ] HBdeder 7 Blsdzsy jJ ded2 Mmdzj HEze h Ow :

Zn>Cu>Pb>Mn > Fe>Ni >Cr.

4 kojddyjddj s Odzstetsf s¢j dedzgs? dzOctekzL € OSCSC L
odzdw jls dzO COyjMmlsets fSHL jdgder 1 o tSH.

[ekes?2 dhbsyddgDd S@dyidgEsos -fehdftgd § ofsuH'
cdzddzd fylsr & wldsyjdd?2 ujlkejtsdyudkscts ostLtOmlsO. i
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ca, d36 | 33.7-201 | 60.5 73.7- | 14.4385.3| 21.6405 8.9104 80.5
1217 | 130.6 203.4
Mg“d3¢ / d 1971 | 5262 11-39 6-111 5-99 2-31 10-86
Na', &3¢ | 6-153 27.4 2651 | 8.5-346.8 9-415 5.7-152 50
237 448.5
K, dzc /| 2-48.6 0.7 | 0.912.3| 1.639.4 1.1-15 1.37.3 3.2
9.3 11.9
27}
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[BsBh jdzdd HtejHMIsOodzj dgdz" » HOdzdzr = 8¢ 0L Odzts,
COL destsBtOLdjd5 dn " B ftsscdif Sdzb O desfjdz § dzsh OHd ¢
) toj daskzh jMlso j dedetsj t©OMY tetsfls tc Odzj dBEHCOY kP& B-SQ)SH ™ 7
[dhs o HokR MS o OSCHidEDE O P dzs & zfeizso ' 7 otsH. |
MCo Oy ddzOn Isdf ¢ tolsiiphts&tdl,u §leuSO-tE dzts iy d

[ " ©OMMEkOstdo Ojdr 7 obHBdsMd & dstdL sdsse
dL d3j dzj ded W CBdeyd delsteOy(d 2 Ctoj dgdzd v (sl 2 HES 2
9" h jdzOydoeo Odzdw o otHBdtsdes?2 MdMmisj d3j .

Ve Jjddud dadd SNOdzY B zIBISOREEY dz) o MMisOoej ¢ tolzdzlsk
ModHjlsjd Mlsoase Ols! 58 bkind ZNiafdy 45 &S yd2 ¢ dH et dd

Nf2+12f MNOs+ 21
N 4 +23 NOs+ 83
N s +34 NOs+ 1707

sO0Cdd3 BB KOL 53, stsdz Cts OCIsdodL Oydwydlkdk dztf dzlx
dL o) dzj ded ¥ -C ff j dizts i dizs A Efdztse d 2 q Zfd dzj dzd ® f to
or h jdzOydoe Odzed W . 10 0OSIkdedL Oyds 1Isdr sy Mimse
o' MsCd] o) dzdydde tEBL22 3xCHEHE) s hal IS 37605 dzy j dal
1217 BAMgdBLi 237 BE/ dzfl) 7 48 1 egg / dz) .

b dzO0 dzd L 0" ftsdzdzj dzdzr = wBtSBh jdzd2 YsCOLT 90] s,
oBLtOMOjls dzgj bid ¢ LO fMyjl ttsMlsO Ctdyj delste
MCoOyddz tslsd3j YOt Isfw o Feij € (jtsIsC 3Py j was @ Q@ d d3c / dz)
B dzj eOdzdL Oydd Ccobdlstsear n otH oL B, LO EHOF I
Ctsdayj dels@On d MsMisOoj cwlzdidstsear 7 o sHFe o it Oy lds@Hdis
Zdsd dz' h jdzdJ O3 o J dzdydder te1 sIs 6.5 Hts 3. 5.

[ Odedz’ § ARl ud MSdr GYftjHidjdd2 EfsOdtss dod
oBHOR CtdMjteoOlsdodey i d dzj Ctsdemjteo Olsdoder 7 dMlstsy
orwodzjdedz' | LOGWLdadlj dzd Bsckl OSIldoedets oL Od ot
ML HOe OV tOL dzd yjdz' QM fgtg sk @uisfidu j e Sefts H s dets dzs 2 fd Mls

RL O J Mmlisdzts, Yls ts oBHSO B N O h Ow fMtej HO i tc
Bdzts ¢ 5€ 5 BY tsdzj dzls dzlz cdHteE jtsadBdyj MS ks fnd fls j o
B dzj cOdz! dzz¥ d G OLtakzs WOLT.

] ceck®RdHdzr 7 Efmdsedwhn Ldr cdifj tcclicdpWLjA dsf Bt
sMOHC 5o ftcj sBZOHOjIs dzOH dmyf Otej dzd J d3. lted s
cdHtese jtsndBdUujMitet tjyddBO ftodsBtejlsOsls ftosyyj
FtcB OdzdL qtoctso Ocdzdzr » Efdzseo W R, dO¥HE f fsyj Mhod
d chwm@d sftejHjdvshjj Ldouyjdd] fdsBiKjlsOrl

152,153] . 1 51 stsBiz otsLdzdCOJ s dzj 5B~ SH J d@3sMis! d mfm
Ssdz Cts 9 tsSH dats 2 wWoLr ., dzts d MmMsmilstsw dzd W ad3d dzj tc ©dz' d
9tSHOR .

{ Ofyj ' cdd zdf! 5 bejd §esccOBkOd, S OYH
COMh dtej dzadw o Jodz¥ SteROYdsdadzts? BOL' HOMd 7 5 € d
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Efktse v R dBdsctsdjsdjcts d kffks2ydosct L OCtW L dzj
fdzsy dz" § ¢ sy dzj Wfyde' § dntsy e dzj 2OL § .  [BN j4 uydmdz
oSLEOMSOjl HE 144,

/BGOLEBo Odzdj d3dC Oy sdRE)R dWdiwsteddzsH dfvs j fy dndsdg @ Is ¢
bteOodzj dzd2 mddisdujmMSdrn oLOddsHj2Msad2 Ikdf O:

Pb™ + CI =PbCl
PbCl+ CI" +PbCb
PbCh +CI =PbC}
PbCk + CI' =PbCl,.

ANsted3dtelze h d j MW S B dj ¢ mde" | ftsd Hddzj ded W ks
Gilbjtose j dedzetsmis! tOMMdBBOIstcdo Oj 3" = Isj ted3gsH d dzOd3d Y4

1isedBduiMSd) oLOd®sHj2Msadw o ofHdsHd A
sls dBddzaj eOdzsedyj MEsets Msfifls.Oo Ots o izfsg b @ " § o
dzj Hdzgd S sO T R~ tslsdztsy § dzd v - 9" Wodzj dats L dzOydlsj dz' datsj
sfdetse dzr d&3d dt Colstster 7 wWodzwe Isfpw  C o9 Otcy, ¢ OteB tsdz
mMeh jMlse ks hdn IsjteddtHdOBI Y MEdr &BBHJ &Y A ' By ds
WoLr (s 5 Hts 80). rtd3dddtelzs h dd3d o3d dzj tc ©dzO d3d
Hedzsdisdls, MdHuHjtdls, cdify, dBOcdzjIsdls, GCCoOty, §dtd

1 sMiskzf dzj dzad j t6OL dzdydz' @ SddBdud MSdn + dzj g dzls ts:
hj zsddsisdr j Efdassdvy dd¢ By szl ) Ry das BOC ® s
oLOd®BsHj2Mlsedj otH'  fstesH' . )} iksk®kEdeso 2]
sftcjHjdzvdzdh' daf btd St BdeteOydsodedz j| Wsteds ~dd
Eidzseo v dzOtelzt ffdzsdyj H§ dGC 8O0 detso j fipd 2 .

{ftejiHdgfld HijWdydlstse dzOMmr M jddw ft CO0d ydiskz d
fstcsHistsSBteOL 28 M d dzd d3d dzj tc © dzO dzqd otSHBSO di3j N O h j 2
dLEYyOj d&3r 8 o sHtsdesMde @3 ctstedL sdzlsOdz tslsdzj yoOr Isfmpw L
COdz ydbskz, ybts MmModagpPuwihlsy ey fpsOCBr " j zOydo O
Jdht 9o Heobkma d&OBEZEHOIjd d' » MCOOYdqdzOR ¢. [ tsMCor
COoOdz ydihstiz, Yybsts dsyjls BT s MowL Odes M dzj S stetey €
ntcOdzj dzd  deD dzis & d ) dz" JdzdH Ofdssizziz y jsdz Hdzv C 9 Oty O.

RL d3j dzj dzd jn dWcRffLudiSit€ d = tcQo detseo j 2 © ctkzdzstsear 7
LdzOydilsj dz! dets? 3jtej bkd3jde M jded o3 6§ d frfdisissdelz.n 35 dz
MW stcdzdtetso Odzs Mdztsy detsj] Wistcdiddtetso Odedj LkZE dzg € f giz® s ¢k
(sOB6Ez). 1 Otelzh jzfidgd WidnSqSts tcOo detso j fd 2 dzOB dz¥ H O Is
o sHBMEsMd 7 cttedLBds0r ¢. [sMCer  MfttsotsyHOJ
BOCG ded Vv , Ctoj dzded v, NddzjLO ftd EZdijdz hjdedd € tsdz
zdtesCd?2 HdOY OLtsdz dL d3j dgp dzds MG O dz)) j dzlictz@RAsEDd " & [ o 15
Hdzj ff oEsimEtso MCtses d o jtorndzj s tcmMCtsets otsHBSdsMdE = ¢
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v OB dBpy @ Of OL tsdz dL d3j dzj dedwv Ctsdeyd delstcOyd?2 Ekcecdzj $df

I SH s nd 2 s ©zy j dzls 6 Oy
Bsdz /€ g

. 3@yl . 008y

vyilsejtwlsdy| 6

L OH i3tstsj dedzg 1. 6061 . 108

[ dHdzd Sts9T7| 1. 0631-3 2-93
[ dzj ff tc =pshiifStas o] 1. 5@B{9 . 7-85
{ 1.
3.

Cfftzj ftotso D37 2 . 04
I jton dgj ¥ tofy 5Bt 2 . 04
O dzdzs o qOdz' | 1. 40B{6 . 704
W dzeders ¢ dzv yd O

J dzj S Blststc’ 7 dzOB dzs HOIsj dz' dz" = MC o O ddzOR BIsd3d
[ dzv s0¢dr MdlkzOyd?2 HJWdydlr dzOMmr h j dB v HIB)sMIsd ¢ O

stsdzyj degsteOydd Ekcdzj S dmdzsise 9 ctigdzlsBo rcistcd ts 5 @
gL djdzvs lsiqpv 5 § dztsh OHd d ¢ dzize d dzj . 4 dgOtelzh j dgd §
stsdz! €ts HOdz dgj2hjj o"hjdzOydeoOdedy ¢Odzz ydhko, dzts
sjttcdlststedd CBiHO.

ltedd3jdaj dzdj IsjtedstsH d dzOdBd yj MSCsetsW ks H Sz O &£ © fdz(d
BdetcOydesdedz | Wstoddr ~ddBBdyud mMSdr 1 dzj d3j delstse -d kMl
~dBd Ui MEdr wOodetso jMd2 5 HIWdydlsOod dzOfpr M j dzd v .

lted ftoesojHjdzdd dBsdzdlsstedqdzc© ctobkzdzstsor 7 9o tsH
slkBstc® s M MisdHsjodddet Misty dzde J 2 dz' Is@UpjOgz d3dzts 6 s
ZOodetsdzj j ddeWstcdZ3OIsdodzr &3 f jtcdsHEBdRE HAzW lsBSKLO
dm¢ dz¢ yoO jlsmw ftsmiskf dzj dedJ tOL dzdydz" = L OGtwW L dzdIsj dz

RLEZyoOdzts ! SOCY] oL Odd@smodzlstse r L dgjtdmj dig v W tizttodsc
COYyd Mlso © ckzdzlssor = 9o BH. Clsd dMmMmdzi Hiso Odzedw o1
tJLEdz sOIsT dzOB dz¢ Hj dzgd?2 EkfMlsOdzseo ddzd otsL HJj2fMlse dJ
BOC-tats BdCtetsC s tsdzj dzlstso o Cdzg YyoOwv  doLtim"dzj dAd 1§ ts g T
stcOdzmMW stedzOYydd ctokzdzsstsor 7 otsH HtosWweodwddim:' o dLd
lted t©OLBOodzjdedd cCctobkzdzalstsar i otsH dJdaW ddz' steOyd s da
GdHtetsn d di3d ud MHEG: - Gadi fSOp- CasdsCl - Na [ Is d3d ud dzdz@&O y tf & O dzf
sftci HJ dzv dzO ! Bdesecd iz W OCIsteORBd (cdzzBddzO L Odzj «
OsistsmW jtocdzr » BMOHCBO, oLOddsHj2Mlsod] IstcOdzmc tcOdz

1 51 Issd3kz ) fnd Mmis j d34 Bsdzd Issted dzc O -swiwsjzdigsdedz™ j-
dmimdzi H 5@ OCuE(H's e StcOr cCkBJH A2 Lisd A of f sdzdzw dz
FotsHtdesdzr 2 cetstcdL sdzls (e dzOa O 3) .

[ dzv o tsHtsMdzOB Y j dedW cEtstecsHME R Oc dzsd3j tOyd2 ddz
ftocdtesHdz d3d OdesBOdZzdWw &5 o L tsdzj OFC Isd o dats & tizlz g ¢ dizdh ts 1
Bdzts ¢ sy d Mdzj dadzr j sjrndetse jdgde" | Odesd3Odzdd fp dzOtclzh j
cdHtee jsndBdUj MSB2 LsdzOd dsfilsd. | dadvddj L OGts
fs9 jton dzsiisdz = d Cokzdzlstso r A 9 BH ftcdotsHdls ¢ !
ftetsdzd C @6 st L j dsdzz® G dHtesMW jtekz (OLHjd 4. 2) .

[BMdzj Hso Odzedj OtelsjL JOdMSdn MSoOyddz . [ sMCor
Mtcj Hdzj SO dedetszE sdz! dzgse s o BHEhsMdse s EtedL sSdals ©
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(Zooglearamigerum Leptothrix ochaceal Thiothrix nivea, Thiothrix sp., Crenothrixpolyspora, 5
9 dH 8O H S¢hisdeadpjp, MeldsiragranulataMelosirasp, Cyclotellasp. ) , dzj MS sdz' ¢
9 S H g s Ghigyella vulgaris Chlorella sp, Closterium sp, Closterium moniliferum,
Clamydomonas sp, Scenedesmusobliquus Scenedesmusquadricauda Tetrastrum sp,
Ankistrodesmudalcatug . sttsdzi fJtej ydmdzj dzder = o dHtse B" dzd s
BSHBSdZdH', jocdzjdzg , ddWkLttedd d tOCtseoddedzr j OdJ
vOCdd3 tBtOLsd, ftod dL-iztg] dafl dzdz' s ts iy Q) dpsdzeof) k&
fSHL jJd@gdzr = otsH IstejBlzjlsmMw L dOydlsj dz dzr 2 Oty dzO«
BOMNMIsOB" IstcOdzMW BtedZBOYydd d ~rOttOCIsjtc dzj ¢ Olsdo dzr n

4.4. 1todLdz0Sd LOdNY stdkOydd cdHiescj B8R (
9 SH

[Bmdzs o Odzdjitsdd BEONEI - SCtodlsjtedj o

J ~ndRBdYUd MSd?2 MeMmlsOe fsHL jdiidde" = otH o tsHdIS
Bl sdif(Siigig.sorL d3j dzgj dzedj dr MBHjY OdedwY o ff ts51
tcj OCyde MdbicBH Qo @ Isj - desc j dzdzsdz o sL HigRR2.Misea d d

l1tedL dzOC d stc OdzmW sted3OYd d GdHtetsG jtsnddizsdyj MS tsc
1 S &z OIsdtelzj 3" = o tHBdsMd » cttdL cdzlstse EMils0dzC
BIStotst dzj dB3j dzelstse d Mt sMls O dzvw dzd ! fn dztstc 3O d o dz'
11 2.163 1 XIHIlg o Ow O BHO. ldedd dzdud mS dJ Istcj B &
Yd dzZlstcOdzd L s Odzdz" = MdMmiIsi d3 fdIs! jotsets o BHESMdAdZOB Y § dz

AqWteso" j HOdzdzr | mndBJUuUiMSHdr zOdz@dzef S B89 (MG H dz)
Yylsts ftsLrotsdwjls EfmMlsOdseo dls! cedHtesn dd3d Uj MHPdedds g §f T
odHj] ®BtBhOs8hdrn cecdHtsaddBduiMSdr Wttodkkzdz (Isdtf C
ECOLTr 908 Ismw MtsH j oy Oded Vv - DEzigtp pagle g O Pd ¢ L GEOFFF diOds . j
ECOLTMr 90jIsmw 9 4 dzd yd dzO0@  dzd dzji telOjdrti O @flslz tc Ote1 9, SHO
ltedd3d dzgj dedjy kOCts?2 fMjoHtsHtesBd YLotdwjls EfMmlsOdzt
MsmisOoj §BHL jd&d &= otH d SfwjHjdds! cdHEesadBdy

1dtrdBdud MEdy dL 34 dzj ded W fsHLJ Bd n o SH |
Codeyj delsteOydw s Ghdese dzr 7 (HEW dJats BVig’ LCE, “SOLE, Na')d ts dats o
oJ dzd yddsj ddBddzj eOdzdL Oydd d tey .

rdzv  eor wodzjdgdw tOL dessBtcOL Y cjtaddiddud MEdn
SOCYJ tOLddydz J HJOGtOBN (CtsdzsdeC d 2z sdzdzj 6O
1. R., stcj zetsdz dJS dy dOwzE@wdE™ j MatesW Isqfw o tOL dzd
(ftosHBsdz d&zOW, ©WOHJOd dzOwW d Hte. ) .

r dzv f sded 30dzd v ftetsMmMistcOdzMmlise j dedzse s tOMY toj H § dz]
fts §dzsh OHd Mteswishmy cdHtesodBdyuiMSdj ftesW ddd.

zdetsStsy ftoddjdd ddj f§tod GBLd®BKROY]IE JY tstzld
Ctetej v ydisdzde | HJOGCLORBB , HoLotdvshdj EkflsOdise
o4 &zd ud dzts? dsd dzj 8 Odzd L Oy d HCAY, CEOMEACY, RO N df t5 ez@ oY .
vOCd] YBHABHT foLotdvel §dzydls! ke afdddds
Cstotej dzv ydd Hdzw Mtsf sMmisQoadzv jd3r = R OOCIsjtedmisd S .
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1 tod BB jdzd d cdHisrdBd yj ME 52 BOL 0" ff t
sjtetcdlsstcd?2 5 Misjtfjded ItcOdzMl Stedd@)3d, 185 D) M &cd
BB jddd cdHtetsc] sdsedud MS Y d3jdadgidifig 30 4 s diziz ' etz
LOMdh jdzdetsmisd  sHL J d3dzB8051, d4prlgPsiM j BY] BBd3 § tod tetsH
5CtkyOsh j2 ftejHT .

JdHtesG j sdzsedyi MSdi EfMdsesdw otHtsdatsdz = fd Ml
Cdzd 3O d ud MEGRHESE j tsdets e j2f) S(dCHe Sifp o O dzf ¢ d § B OMn,
otf OH d dzr , B ycetstedz” § B OMMJ 2 der d Ht.) (tcd m. 1) .
Slsdztsy j dzdV¥ t©OL dzd ydese s o ts5L tcOMISO d t©OL destsB te OL dzt
B sOBsteW dyd MSdy, o zdzC Odzts ¢ juifdlzr ff sH{L jHHez )n. olsteid ot
OoSHBL OBStcORRd ©lA3A.dzr = Isdffse [ 4,

] SHSL OB tSte" ftcj HMIsOo dzw ¥ Is e 52 sHddztsydz J
YyJ dzZlstcOdzd L s Odedz" | MmdMmlsji &3 . CCMf z2OOyYydwy §HL jd
(MmisOdzso doh 2 Mmw, daj ZMisOdztsoa doh 2 mw) .

CCk Ol diekj B j obHBdshd j Mdhsjd "O0LOCl]ts
LOMdh jdedesfisd €& otLHj2Mlsods Isjrndeséjdzder » WOCItste
( ddzls§ dzfnd o dz" 2 otsHsSIsBtSte o Hts. ) dzO0d B tsdzj | ZwL e
MisOdzso W Isfw ez ozt BEORYsdfdzsets IsSdfO (OLHJdz 5. 1
tcOMYf sdzOc O Ismw fts BjtejcOd toj ydz n Hsdzddz d L
oBHEBO BN Os hdn §stesH) . RA f torowdy j dzdesfyls?  dstsy 4 Is

[ dzv  IsO¢drn otSHEGL OBt o tsHd 2 9B dfGrzMtc ji L Y db
o SHBEBEZOdMtsor 7 tyjdesC d hBHj dzdteseo Odedw ) o C dzt yOj
otsH (B®&8%)50[ 159] . lted {1 Issd3 osHtstslsBtste Wodzw jlsf
WOChistetso IstcOdemW stcd3Oydd cdHtetse jsdzsedyj MSdr kfmd

1 Of tcOo dzj dzdz’ 2 BRI 6 fwdzO d L d3j dzj dad 2 9 9 tSH
sBkzmMdzceodzj dz yjdzr &3 W HESA OHHJIde dz' =, Mddzj G § Is
OLOdABsHJ2Misod2f ptctBfBlsj &5 o BHO

1dBrdBdud mMédy Cwdlsjtedd ftod Byjdtj Isjrndse]
e dBBO ftSHL j dBBdzr = o BH

ltcd tBBBh jdzdd CGdHtesEjtsndidyuj MSs?2 ddzif stcdzOy
MdMmisj & St WWdydjdsse, Eydlsreoshdj MmMtslsdtsh j d
fSHL jBd 2 otsHOR [108, 78] . 1 fMtstlCashgf & s0%s00¢ d 1
d Na* (SO, / Cl, CalMg, Na/Cl, CI-Na/Mg, CI-N&/SOy, CI-Na/Cl. | dzO@yJj dzd W tw H O Mt
d s dzS8@/ |, Na/Cl,CaMg) dL Bj dzv s lsfpw o h diesCsd3 HdOf OL tsdzj

4 ko jdzdyjdedj Oz € ts@pj diisticHOyjddddz’ drts dastoH O ils d3j Yy O
dsj dgt M jdedd € SOEW dudj daes@ flzgef PdzdL Oydd ¢ sHL j dsdz’
dL Bj deCattjssls 0. 1 HE 5. 57.

ltedo j Hj dadz’ j Ctst WWdydj dalsr dzj wo dzw s Isfpw G ts
Msslsdesh jdzdw Htekzedr 90y dzr n dtsdztse d COlddzse o
dsdz’ 40 OS] BEEA WY dngafspddsrj, o ¢ dzvs yCF Mgl Ml
{5 tslsdats'SPAzd 1 el B3 dzv j 3" j-C hylsisteabd j dagif v zudls’ o Os Is |
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B3d dzj e Odzd L Oghded , & Wadzts® W OL | , O OCYyj] cOLBOTr2 fto
bedzj Sqfdslsdses o h j &zOyde Odzd v .

I bhdse 6HBdfil] & desets d SsBfdjShases s,
ftejHMisOo dv jIsiyw otsL dstsy dz' § EMlsOdzse dls! ROMN s OB dzts
otsH 6 f dzshOHd d cdzze d dzj .

1 od Misy desds oL Hj2flsoadd tOMMiej HslssYj deder &
foHL | BashE ek d t©jOddLOoydd Ss&fdjShdses &sd
GdtsmndBdUd MEdn Stedlsjtedjo. 1tetsfis j d Mmdzsy dz" J§
ddzt stoEOsdodzr &5 ftod EMlsOdesodzj dzdd FO©OCjtO I
CdHEMY jter o LGdsj: ¢dfjtcjdzgjL O, Is.
it OCdteso Ols! dzgO Isj mndesG j dzdlf GotsH @3 dzd dzd W o fmd Mmlis g
inOBOSkjtdL 50 Ols: Misj§fjd¢ dzOtlzh jdzdw cdHtetsadddn
iZMlsOdz0o dzd o Ols! flsj f j d dzj 5B tcOls st Is tc O dzff ¥ s
igMfsd L so 0! MW fod BOj TydgEA] HekEzsE L & dH © dzdz’

sesdj fjtjudmd)dd & ktjeseOdd?2 Stsddyjhlse
ddzt stcdBOls d o dz' o5 o tc @Lfdzdetpde’j Is dzts 6 §f B gzl € 6§ 1 b f dzts
LSy dzOlsOydd, dLd3jdzjdedd ' jLesikjlstedud MSédn Etetse
H Q@2 dr  dL d3j dei dzd V-0 ©j dfjicdzdptisds OdgDfg® s Geelzfs H dzv o t
(s §dzsh Ond d cdzkeddzj) .

{ OLOBBESO C¢jsididyuimSdr Ctdlsjttdjo ftojHf
ICdsequjMS ke § e dj iz,

{jLbkd O &Bhscsdjlsddr cdHtsd ) sEd g ulsi§ d& O
dMfcd L coOded j &5 ©OL OB lsOdedzs?2 fdMmlsj ds' € sy dzj € f
Bdesc sydfdy dedzr j ftedL dz0Cd keOdhY stedOydd S 0Oyj Mise
edf. 18 wetBh jd fodL dz0Cd IstOdmW sicd3Od fdzdz frsH L
WOCIsstctso .
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l dzdwdzdj AtLwW2Mlse jdzdets? HjWisj dz detsfylsd

VeemndeHHe KOHICHTPALH MaKpo- H Hapymenne dH3HKO-XHMHIECKIX
MHKPO3JIEMEHTOE E COCTAEE BOJEI PaBHOEECHH
v
VBemndeHHe MHHEPATHIAIHE H JKeCTKOCTH ATpeCcCHEHOCTE BOABI

IIOJ3€MHEIX BOJ

H2meHeHHe COOTHOMEHHH KaTHOHOE H IIpomecce! BplLEIaAYABAHHA H
aHHOHOE PacTEOPEHHA B CHCTEME BOZa-IIopoa
TpanchopmManua MmMETOIHO-KHCIOTHEIX H MoOHIHaIHA HOHOE H2
OKHCIHTEILHO-BOCCTAHOBH TEILHEIX BOJOBMeImaromeit cpesl
VCIOBHH
Il

TepedopMHpPOEaHHE THIIOE IO3EMHEIX EOJ

HzmeHeHue TeMITepaTypEL

SUpXSHEHHE H VXVAIOMICHHE Ka9eCTEA IIOJ3€MHEBIX BOJ

{ Mz ZEROBOCIjte sttOdhY sekOydd cdHEE ) A
oBSLHj2Misodd &0 §SHL | ddezy cEdHis

RL ftojHMlsOodzj dedzr 7 2O tedf. 18 HOdzdz" = 9o dH
fMlsLHOjIs Mdzsy dzzy G jIsjtesej dadzze MmdMmlsy Bz L O Mudls
cdHtesMY j o] .

RL® j Mlsdsts, Yylsts wMmdsoedz j 1 S &z2OIsdtelzj 3" j 9o ts
uyomid t(sMmdd ftdkzesyjd ¢ COwkBtdOlsd & §SEGEH-
oLOd®BEBIdY o MdRHEEHYO o EBOIMESHYIS (5 E©Oo dzj dzd
sdf O:

CaCQ+H,0 +CO,= Ca®" +2 HCO;
CO, H,0
CaCQ + H" = Ca? + HCOy

HCO; + H+ =H,0 + CO,.
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tjLEdz OIsT ddzsetsdzj Isdedn  dzOB ozt 1 j dzd2 f 5 OL Odzd
ZOB dzs HOj Isfw L dzOydlsj dz' detsj Izo j 2f ] diafsj ddzjd3dasstsdf'ng
d sdzthly®, CI, SO His. ) L O Mujl oL Od®sHj2Mlsoadw otHBo &,
sy &d, Is. j.

Ca Mg (CQ), +2NaSO;+2 NaCl+ HO Y Z®a SQ, + 2Cl+Ca +Mg.

vsOCdds tBtOL tsd3, ftcd otsLHj2Mlsad(d Isj mdets@ §
o SHEBdsMds2 Mdmisj " Mo v isP de®Bd W) ML " g @af dete JWifdL 2d,
Octej MMdo detsmisd otsH" d oCdzs yOjls dL d3jdej dedj o tsHdz
ftesyd MmMtse o7 " j dzOydo Odzdw dzOB dzé HOJjIsMw o ko j dzd y
COdtdzdztsets 5B Bj@esHPIMISj &3j o tS5H O

utstf sflsPo dzpafdfi tetsH d d&zO B yj MS d A Efdtse d 2 fi) 5
cdHtese s ddBdyj MEtsets tjydk0 1 CMfdzzOldlzj dr o
fMizh j lse j dzcdzz® BsL O ydetsfls! o MW tstcd3d te 5 af@pdyg Mg A
oLOddisHj2MIsad?2 o p Oy F dzofifddsiR | dgitsdddy' .h scts EZyomls
O esMisteOdzj dzd j tHdso tej dBj dedets dzj MStsdzr S8 G dH
(HCOs-Ca, SO-Nad CI-Na).

J LOCOteMmistso Odzgdz" = o BHBdsMd = GcEtedL BdzlsOn ISC
fStetSHBBBEOL 8 h 1 Rd dzj tc O dztsls -, ¢ fisls s tgdzg S O digfs ¢ ZUs O
L CMf dz2EOIsdtelzj d&3" ~ 9 BHEGdzEMdz =~ CtedL sdzlsts o fted (
(yjdzj Msddz, MbtesdydOddl, fdtwedls d Ht.). 1 +S¢hfd
o jddyj ddj ¢ B8QZyJ Met®gEhdss dzj dzts 5 d fdzj @Y gz
Blsdsd Wi dede” &3 Mse j ddesmisy B3, i yojlsmw dse d dzd
(¢ zOGo O 6) .

I kEfmesedwn Isjndscej dzdzgsets otSLHj2Mbsadw -slsdj
f StewOQ o -§ gzhup@lpsr & tlsdtsy jdzdw s  yjlse jtelsdydztsat
MsyjlsOded j &3 6OL dzd yde' 7 B3 dej tOdzse (Co Oy, Mk o
LOGW L dzgj dgdW¥ ctolzdzstseo™ 7 o fGH.

[BBBNh jdzdj cGdHtesod®BdU)MSde HOddr & §t toWHLE
COBtsdzOldz j] Y ttetsHT of woddzd o fi)! BO H w0 dediyldds7j5
2015 GG LO fujlk ftesyjmmtse tCdMmd zdv fdtedkso. |
ftcdotsHdls ¢ HJZOBIydesdz dL d&3j dzj dzd ¥ Ctsdzyj dzlsteOyd 2
o SHEBdzsMmdzr n CstedL sSdzls On . 1 d dzd yd dzO0 o3d dzj taiidzd Oy cC
oBLtesMdzO tls 510 Hts 8SM° -6/ d,. 50 HEB &9 distd @ d d)
otej d3j dzd ¢ t5@A'del§ e md{dzd ! f) 58 Hi HEG -fBc3 B O
488 e/ dz. [Mtse | dzdes ddzlsj dzd o dets sy j fiHipr s o Ouftsixiz
OClsdo dzsets otsHEISB®R) &ZO, o HtojHjdzOR SCtbtstes? d Mt

1 5H oftSLHj2Msodjd otcHBBISBEKEO dL &) dzv e Isw ¢ 5d;
(Na', C&*, Mg?, K*, HCOs, CI, SO%) . | dzOuydlsj dz' des ko j dzdydo Oj Is
ldc O dzf W st d3q oz ¥ Is-B) Y ) dfis sdias \j dets -dst6 f filslzEf det$ @l Iszisdz! dzr J
[sBj yOjlsmw dL Bjdjdd] cdHEsejtrdBdUjMSts2 L t5dOd
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J Efydztse d W R Gz H d&zs @ 5 Cdzd BOIO  tsfdztse dz' d3q
dHtesadBdud MEd2 to] dulzjy wHilfjjdede jrdzjoLtsH,  ov o dzw ¥ Is fyw
d or"hjd&Oyde Odzdv . {rididsdoyd Mifddjrdz® LWOLARESSHEY Y fifsldeatscH20  ©
d dOtekzh j ded J b frdzfsg o \d M@ ¢ ¢ § ¢ i Oofipistsofnisitpdey dzd W ded ®
¢ tsdzy j dzlsSOOYCH?, Mg®  HCO:" } 54 stedskS Oy j Mlse j Ghdse d' &
Ctedlsjtedjo B' dzd o' Bt OdZ :

- CO;/ SO

-Cat+ Mg/ SO d

- Smineral.

lrBtste {Isdn Stedlsjtedjo tBhEfdtss djd dzj S sd $d &
otsH dz0 jottf j2MCts2 yOfMmisd t sMihdd SPcadkaz®dd R i
[ Oy J ) iMmisj Mmise j dedz’ 7 Efydztse dw 7 C Otes 5dzOls dz' |
L OC Otefyls 59 O dzdzts fiyls qd COo jtodetsL desfls: . ] BHT ik
COMf etsisteOdzj dzdj, © ftod otHBGEIBEE] dR2 tOLodls
1 sofyj d3j Misdzeif otso Odzd | otsH Mkzd! WObdtses IkdfoO f
qL d3j dzj dzd j &3 S Az tHE@a d sMisOe j otsH L S MY zkOdtek

Vtod d3j dzj dzd j 6 J 57 d i3 U MCGETSO T do G& j+teMgd o SCEd ff O
sBkzMmMdzse dzj dzts IsOC ¥ jyJldnCds 2 sl totc dROYE[dd Bds o SH L OB &
Hiezedj §5COLOIjdd ndBdyj MSitsets MsMisOos O otsH' .

1 Odfm. ftdde j Hjdr ctwOWdSd dL B3] dzdfaids Cds dzigy dak
ftej Hdzj SOBj dzdzszesdz! desds o HGdshdsdr cttdL sdsj
o jdzddfj €zt oy j BRIO™YS 215 HB 72 &S/ d&z) o oBHEGL OB
fsyld Mddhtesdds] ko j dingjodzd S SdzHjizlsStdo yge/  udf)
el (Bl 7.4 HB 6.65). s OC OV IstcOdzMW stedBOYydw tsB
otsHfgdzs?2 MdMmisj i3y d bkEMddzj dzdj &3 e dHtcOe dzd yj ME B2 oL

b dzOdzts e d ydz J Isj dzH § dzyd d dzOB dz¥ H OB Isfiyw ftcd
otsHBSo BN Os hddisd HstesHOBd SCStsltster 7 Wodws sfqw  C C
LIBOdZ MEBEB tjEdsdzO.0BS@BOR] ( ©®sEgBISdo SIBEBL  j tod SH
psHESL OBdtBsakzj(s) 0 ¢ S@ljg Hse®fgdd tsls° 5 sHsEzY9 HEOH Yy df
LO tltsls %j fjtedtsH otej ) dd 3ot tolfdds sfls 2 J Ozd o ¢
NiMsCsMmisd BOCY ] oGLGasMdaOizf 5.3 Hts 9.1 ¢

dtejHd §Jtjudmdz dede r ¢ 4 tsSnojrdgdl y ez~ ls € te (figQ o
Ctif dzj Sder &5, kOC COC Hted jets tftejHjdjdd Ezyd
o Cdz¢ yov ¢ tsdzyJ ezlf tc @y de s dz@§ s dzls ts o o d cOLftsar .
S ted HJ dev jldsifiedstsfi d 2O 3 ud MEd B3 ftesc tOBBOR e OL dzd y dat

1dBrdBdUiMEd) Ctodbjtedd o ©WOL dzdyds » Efdztse dW
vjtetcdlsstedV [ dzslctsigd ds'dzd?2 d ddzlsj dzimMdo dzr 2 o9 SH BT
COd3j dedzts z G sdz! dzr ~ o SH sdetsmdz = mMdmisj d3f L o3 tdaf alzid dz
GdHtetse j sdzse d ud ME d 57]. i@z Y @ teeBPH Y Bd ud M d - Iz f d
1 S &z OIsdtelzj 3" = o BHBdsMd = GcEtedL BdZIsOr Mtstslse §
COYd mMlso© ftsHL jBde" » otSH dOBAEZEHOjIMY 8 oMmjd3 6d
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Vted d3d dzj ded jd3d Isdefdad ¢ d = dMimdzj Hise Odzd 2 740 Is d
mMeh iMooz h dd3 o BHBL OB tsStedz” d3 ) S-odO Oy i @Edsolzde
o HBdsMd 1 cotedL sdzlsOR B d&OMIsd oL Od®smew L d fy
{BBBN jd2d J H O dzdz" ~ fts ted X d Blzyd fifSLdds) dzj detf & o dzjy>
fMtcj Hdzj SOBRj ez sz desdy o BHGBdesfdes 3 G sted L tsdzls j
FOLOCIjtede 7 sdf O JLd3jdejdedw f4 jLtsdRiIsteduyi MSdna
oLOdBsMoawLd 1S dz2Olsdclzj d&3" = 9 SHBdzsMdz" ~ CtstedL
stsdzh Gi3df 50 j tom desMlsdz” &3 o BHORd lsdj YOjlsmw §wLOC IS
Htezedn ©jttedltstedvn B yodjlsmy §dassBteOL dsj ¢
gL o3j dzgj dgdWw Lktetsodzj?2 © otHGddhdsd csttedL tsdzlsj . R
Oy dzd IszH O dgPfo " jfldc jimtdEsts 2 Mtej Hdzj § BINHE 1 Isddsd Hel

1 Z20ydlsj ozt dzr j f dztsh Ond WsteRdtokzs hdafmw 6 jhddid
sBJ Wfydgw ¥ Is fyw fdzOB t5 2 ftodtetsH dats 2 LOMNdh j dzdztsfyls?
cOMf otsMistcOdzj dzd j { tosL d sdedz’ 7 o to jolOaf todz ¥ & § § dzRiztsy &
Mizh j Mise j dzdzOW L OC OtcMistse Odzdzetsils! otsHisoa dBj h O h da ¢
frjLt®btedyj M2 e jtorndsiisd S dzzOlsdtelkzj o3 A

I sOBdzduwpidodhjdr LdOyjddy ¢jsBCAAdEDHj0gCr ¢ to
Mg®* / SO d Sminera) , R OwOCIsjtedzr 7 Hdw jMisjMmise jdzdz 7
otsHBdsMdzr 7 . e RadL SO R HOdzdz" = o dH dzts, Yylsts o to
Cedlsjtedjo lsdj yojlsmw ftejHjdj ddOv L sdkOd dsfls:
fC o OO daz® ff j Wldo3H0 G16A 2 7 SHL jBde" J otsHT dBj dzd jH(
ot wfu0O) . | jSEDydddds] dzd § sdztsy dIs dz! dg" § L dzOyd ded v,
sB GlfkzlsMiseodd bkfdssd?2 ©OMlsottejddw d or h jdzOydse

b dzOdzdL HOdzdzr 7 9o IsOBdzdyd ' @72 R OOY OOFHz €0 d
Gittnddidyj MS qHEO LSO TS ef Mg/ SO CORj dzdzsz e szt dzr 7 o
cotedL Bdzs Or d f tsdztsy d95dudzd dzr § L dzOyd dzdw H dzw

v OB dzd q @037 .dzd W G j 57 d i3d MGOF S@°5 Cak bR/ P@IdjSmineta)
HAWOd3] dedzszetsdz! dzf » o BHBdsMd 7 EtedL Bdzls

l SHsdzts JldBadBI Ui MSdy SCtodl vsdf of
Ested L 5§ HCO;/SO° | Ca +Mg”/ SO St O
4 3 13.7-11.5 16.27.44 0.07i 0.12 1 4 54 O
° 2 10.9-9.1 9.135.7 0.17-0.32 1 4 54 0
a1 5.1-4.2 6.1-4.9 0.34 0.39 1 4 54 0

Il sLdedCdetse jdedy tBdZOMISj2 oL O0ddismMeavw L d ¢ MY dzk
fso jtorndesMmisder 3d d octkdzlstsor 3 o BH ORI ftodo j dzts dzj
9 SH sdzsmdz n fnd misj d3, dzts d dL o3j dzj ded ® Gjtsnd
CdHESG | sfidsc e ipdg® d2 fJtede j dzts & d daDiejzh G izt ¢ to & af dzts]:
MdMmisj Bi-f sesHO H d dzO 3d y dzts d3lz dL d3j dzj ded ® G4 B
COdBj dedes ez dzF & oGHBdEMd & cttedL sdsOn .

[BtsBN jdzedd GedHSaddBdyYUd MEts2 BOLT HOdzdzr = (5 .
st BdBigE & Mdhnkj BO8 MY sttdkdese Odd i’ o MCOMEM j i
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Ca HCO-Na, SO-Ca SO-Mg, CI-Ca CI-Na) . lted LtIssd3 oM di3O HJ dzOc
GdBrndBdUIMEd) Ctdisjtedd.

[O3j © ojthdsj SOk dedesbbetsdr desds o SHEdEMdEsdE ¢t
dimf sdz’ L z¢¥ BMwdrdLdzj § tod ¢ sH dBs Qe tc d dalp@QF dgd Wislstcd Yy Ol
LdzOyjded™. Gilsd tjLbd OIsT ESOLT 908 ls dz® kfmddzj dac
dLo jMmisdw S tse .

1t ofj2 bkjttdlststedd cotsHO slsdj yos shv k1
slsted yOlskiddzrods dzdu Qeg@ 5@ . 1 30 HT2) . 1 tod HEOS@OAHEOY | dzg
kOSdn EkyOmlsS se iBdz§ B d dzq O Yy e O M§’H B i jEs DR 16 6
s RBdzsedd3 o sHBL OBBStedzr d3 ME 9 Oy d dzO 3.

[ dzw Mo Hdz) S Od3j dedetsz G s dz! dztsG s o ts izthdz©Ofalzte cidg dz'
slstedyOlsjd dz j oj ddudds Hj%dGgtsd) ,dzOwis 8 j izl of 1 jf lis]
BOcsfedWisdy 7 bkfdksodwhi HdW orfhjd&Oyde Odd" | stsg

s tjLbizd kOOB cdHESRdBIY)jMSBEE GftsBss OC
@OMm" W) dffs HEkzcdd BJdzj ©OkOB (fMsesdydOddls, yj dj
S 5 tlsHjd d 8 oHEL OBtstedzr &8 MSC o Oy ideEKd/ dzy .dzd
ltod d3j dzgj ded j Isj tecBtsH d dzOd3d U ME Geru s BH Q) OEzE, d yYlstf to 4
tOMlso stafj dafjickj &ZOydo Oded j &8 C Oz ydsO d HEERSE]SO
ndBdUjMSdn t©Oodzse jMd2 oL By ds t©OMlse st dad §
Irfsdzdej deder j ©OMUjlsT §COLOdd, vyt LdOyjddj I
il1. 1154 o Foatsy G Mtej Hdz] C Od3] dzdzsz G Bdz! degsG 5 9 SH |

st sMisOo dzj dzdj R OBOSIS) 6O dL dgj dzj dzd ™ Sy bld ¥ oy d IS 1
gL dsj daj dzd j o5 te1 o' W o dzn§jdsh dasdrdly &d jb Mizsde Q detsdz®  dzO't
nddBd Ui MSdn tOo dzso j-MERH @.edifdEHesj H pdaH OOW C L C
od dzdydde t1 d HiWdydlte Si&Afy" H dedzd B § f dzO §Ctairz i Is
CtedL tsdzls s o-¢ dzd dfdififiisy Rdetsts s dzts >y j ded W 7 U j tscp fj 15 4 O kz® de's
BjLEd OKT ©OMyYjltss, %OLOYls i da) Had™ d £ ot gl te ey
sOC Y J H dzw BJdL O BStedz" » otSHBdSMd ~« cttedL sdisss .
fsCOL  90jls, ybt btOdhistdOoydy c¢jisfiddidyj MSsct
teOdzMY stedBOYdd Stdyj delsteOug2 iy tes ¢ Q teay dzOdss o €  d
MMl &l sesHO® ftodosHdls ¢ L dzOydlsidf intisdsicz 8 d3jizhnjdat
I dudats, 7yt f E®jde hjdedj g tey B yuojlmw tejL ¢
fsHL jd3de" » o9tHOR d bkd3jde M jdedd € tgdiyjj dflaste@®HdR. 6 dH
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pH
T8 O
HapymeHHe QH3IAKO-XHMHYeCKHX PAaBHOBeCHH
7.0 —
65—
6 —
| | [ | [ I
3 25 3§ =F 0.5 0 0.5 Smineral

t dMzdesLtc@BdS oL OddsMmMowL d ojddydde te1 d HJ W

(Suacce) HA&zZW B jL d2Off stedz" » o sH s fipdptzd ME s d stsdals 5 g o

b dZOzsedydzr §j oL OddsMewrd B'" dzd ff sdzlzyj dz H dzw

C OtcBsigz@Bd o Isjtetedc j dzde’ 3 f stetsHOB]. [bddudy Mt

otsHBhsMdZ » etsdL BdzlsOr dOB d&zE HOJ Isw Btsdzy § HJ dzOd;
fts fdzsh Oud d ¢ dzzs d dzj .

l dzdwdedj ddzlsj defifdo desplsd o sHtstSlsBBte® dzO dL d3j dzj

ddzOdzd L dL Bjdej ded?2 cdHtesAadBI Ui MSdn Eimdsse d2
VOO (1 dzHdsj oMS 2 oHBLOBBEK) § ¢ 6L G sH 8
19 st ffl. izls fesdmatsHdl fkh jMmlse j dzdzOw s t6 O dz W s to
1 6 O0CIsdyud MS dddgdsy jofififidasls ddzctej Hdj dzZlsOd3 sslsdzj yOJ Isfw
(Na', Ca&*, Mg?*, K*, HCO;y, CI', SO?).

R L HOd®@BAZz.0 d 8 8zts, Yylsts ko j dzd yd ded J o SHBSIsB tS1G
Ctdpyj delS@O d2d3j dz' " j dzd ¥ L deO U dzd 2 GHCE SOid Qe M S d T
Mg?/SOAHL O 112DHOGE © 6 t©OL. lted ‘s LO otej dgw L ¢
Mdsy 20 Isdf so § SHpy@@RENa o sH M | & [

] sOBdzd Witd®g Hjd tjLEd sOIr dhMdzjHse Odedw @
o HEBL OBSteise ©® HBGdgpdgd dzlis ) wo&mMf ZEOlsdelzs h dn  dz
otsHBdshMd | ccttedLtds' . JIoHBodRjhOshdj] ftesH’
Colstster 7 L OdzZj 608 ls cdzdddmlsr | ftosdsd, ddjshdj |
EmMzsodwr oBHBGIBSIGO dzO edaftyy GiSlofiyw o Otetsds@ro W € o H th
fsojtondzsiisdzr d3d o sH Od3d .
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bdEbdeosdpE3Yy dodoRFJIE ¥ dioydsesd 609 5‘ Z‘ gaoqf
c6dY Yfrogqbqb¥YY oevedeaREY)qy ddaqdg o L: Ugolz

sOBAA 8O t jLEd OIT GBtOBISCd Sdddui MSdr Od
oW iz stcOydsddscts Isdf o

otsHil t OfMistsw|] j dzd yd dz@ o Su Oug
toj Cd, [Is' fif/ yOf dz0 169.9] dzO 2¢0.0
1 10 40 0.18 10.33
2 1500 65 0.029 10.15
3 2500 180 0.19 10.22

R L ftcdo jHJ dedz" m tcjLEzdz! sOlstse o dH dzts, Yylss {1t
dzOB dz¢ H O dzts iy OCsdodLOydd ftesyj mMmtse or h j dzOydoe O¢
sdlszoydw L dzOydlsj dz' dfs3 ¢ d I, d3j Sgs[ctzO@ ' f € @M j d3 o SH B
LdzOyd dedv HiWdydlsse dzOfmrh jdedvy 8 COd ydlskz ftedd
9 4 dzd Yy Gud® usfo fBHL J BdzrorsHBSO®OBCO 2 (&G0 1993c¢. )
dzj f smtcj HMise j dzdz" @3 tcOMY tsdztsy J drdLj dy Qidgdlzr 65 tdsj@GBlalzdtay.” 1}
dzy Mdisilstew dzO L dzOydlsj dz! dzlz¢ zZH Odzj dzdzts BHSO us [pdgjHEES OB
MOd3r @3 dedL SdJj o j dzd yd dz . vsO0Cdds BBEKLOL 53, nOtOCIs
LdzOydlsj dz' dets?2 Milsjtfjded LOadMmdly sslsj dfdizlsy dzh) f a dzts iPls
ftod totsH dzr ¢ BHj sEsjcisdzte d yi M drn bkfmdztse d2 .

Il 7 fsdzdgj dedzr §| twWOMydlsr OS] 0L 0O0dd, vyt M0
1 Oy &z OIsdtclzj d3r = o SHsdzsmdz =~ Ctsted L sdzls ©OR tsls d3.
Codzyj dzgstcOyd?2 k4. zjoS ddigdisizsOlstcwffp O d3F = o SH S4LEB s5t6 O
19932 003 ¢ G . otsLtcsmdzd ©® 6.5 t©OL d&O oBHBLOBBKL] -~
Slsdzd yOJ s o j dzd yd ded3 3¢2ts dmPndedae dud® , ¢ L 0) .

Vted d3j dzd ded § fetsfilsr 7 d € t&ledrlsg WMADRSOL £ d i3d wd
Mg?'/SO?, Sminera) § tod 5y dz€ j Misjtfjdd bOdhisttdkdoydd
1 S &z OIsdtelzj 3" = otHBWMsSMAZ ~ GcttedL sdzlsss E0OL O
t OmMmdissIstej dedz | G tsCOL Olsj dzd wo dzw e Isfyw Iskedddfiamiv dshitc@iz ydz
GdBrddBdud MEda Mo 52 Miwed Hote SEQ LisdAAS\WEd Und s jd s dztdzafipsizs o o “

1dBrddBdud MEdd SCwdlsjtedd Ftoddjddd Hdz¥ BJL
CstedL sdzlsts o, 9 ¢ dzt yovw twOL detssBteOL ) ddlstsdscedyd M
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ZOCOf dzdo O j MW sisB s @iz Adsd dgd s Miss2 dzd SO fwjor h Of
sknotsfhe qdso sH Y] MEBets Codifdj MO dsckls ftojor h Ol
slsists2dzfStseo L ORoOIr 90jls, ¢0O0¢C HtwOoddzts, ME dztsde
sfiss2dd¢j o Ijyjddj dr L Of sdzdzj dedv dzOR tsHW Isfw
o dzOy dzts fy Iz jfiists 1888DBB 5

rdHSd] d ke jtcH'™ j tslshotHT mModdeso sHYyj MSdnma W4
LdzOydlsjd dzr 7 Stdzyj dzsteOyd2 (kOBdzdy® 41). 1 jdduy
2025 ¢/ d (9 LOoadmddsmsd ks dMfsd Lkjdk 7 CtStdBse

lted L C MY dzkz Bls@aspdsH UG HS dr SCdBf dzj SMse ©OL dzstsE
s d f te OL dzd u-€zq f3dzts Is bz dgtf y dztf  -otsShffririsciediosts odef sigtsiiz
nOttOSCIsjtcdMmisd ¢ Od3d .

1 QoL de’ §j M d tldzdyoOslsmw or MsCdd3 MtsH j oy Od
(Sdh jydes?2 §OdsyY9)d, IflsOdafssktsLttisyw MS e MissC OR
[109] . 1" fmtsCdj StdyjdsttOydd fObtcjddy & &St
Bscbkls oL teOMlsOl: ftd do &OSCfdjddd o lsfilst? dd
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sOBddYO 41. mddidujmMSd2 MemlsOs Missyo

md B3d U N efs NeOSC apbd sL O
NYJdHE OW Iso j tcH OW |
NO3 4370 58800
NH,4 1430 20800
P305 900 1200
K 4978 4800
CGO; 2016 2100
HCO; 4758 4026
SO 20 20
Cl 600 790
Na 150 486
Ca 138 248.8
Mg 270.3 47.7
pH 5.2-7.15 -
sCdmdzv j] B3OR Is 5360 32800

J Mstsildodj Isfiplse f ted o j H j dzdzr d3d orhj H O dzdz" d3q (
Cdeyd delste Oydw dzsd tsls iog,WE4 50 K) B d BG s @C 3 § s GIC@,] O dzd
Cl, CG; Na, K d Mg. HzdB3BOwdets] MtsHjtey Odedj BdBGj detsea o
o Otc! qtolzjls ol fteg HizaBR @] O] Isw o EHAIID YfigfdrO Boty) Cefdfn
His h j dzsydz 2.

1ts d3ddzgj eOdzdL Oydd wlsantsHtse Moddetso sHMisea ©, MBH
MesmMisswdzdd MlstsCtse Mkh jMmlse jdzdes ftejor hOjls MOdzdIls ©

Il Mlssydzr » o9tHOR MHiGy gy BEPOggsh dcsOd &d iy
9BHOR BOSHY ] MBH]jY OMY Od® EBldzd Mp d dgls apd B BEj dz! G C
B lsOdzdzseo. RA MEzBBOtwdes Msh( tcg@/dalf j ( 1838 dzls 4 B)nls d

v OB d&Zd Yy 42. uBBHjttY Odzdy dBJ sOdzdzse o Mls

C dzj d3d dzls ANcOS ydw dzOatsL O
rdHSCOwW, v JtcHOW | 11 s ftod Gtotsh

Odzs d3d dzd ? 16.2 18.6 1.0

Nd dzjL s 16.2 9.5 1.5

BOtce Odzj y 1.6 1.9 (27.3) 2.0

ded € 4 dz! 0.05 0.01 0.5

sdIls Odz 0.3 0.9 0.01

9 OdzOH (d 2 0.01 0.01 0.1

nlotsd3 0.02 0.01 5.0

Bsdzd B H j dz 0.01 0.2 0.01

Y dz¢ - 0.19 (36.8) 1.0

d3J H ! 0.16 0.05 (6.9) 0.1

Mo d dzj y 0.05 0.01 5.0

i tcj Bt 0.01 - 1.0

B j tod dzdzd 2 0.01 - 0.01

dzO dzls © dz 0.27 0.09 0.15

BOtd 2 - 0.09 1.0
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ltcd OoaOtd?2der = MdlslkzOydwr ftotsded S detso jdzadj Mmistsy
otsH" Btsy Jjls thigdiplsjofijlagdztsizzmf = L Octew L dzgj dzeds L O Mmyd
Csdzyd delstcOyd?2 Is0OC d NO;( tetstc B0 d H s SEDID JROE =) A OBV dB6
28 HB 40HCO:d3As/Isdz)200 Hts M @G &d/ dds 100 e/ dz)
Codayj desteOyd?2 | EPEEsC Bt MofesotsyHOl! Mw s O
ojdzduyjddj &3 MtHjtey 0ddy BIStttltshi3f sdd dzistse ( d3d Is
LOGteW L dzgj dzd®¥ ftodtetsHdzr = otH d dMSdzs ydls oL d3tsy
dmf sdz! L s OdzedVv, ¢ OL O R taslzOjlgfohdizsj frptasiLHHZ] 20 Isypj ddzts

lted Wddzr seOydd dzOoatsL dz' » MBS yYjtejL ¢ stedm
LdzOydlsjdz' des?2 Mmlsjfjded ddzd HOYJ] §sdzdesfmilss ¥ L OH
Ltsder Ol teOydd LO fujl Mt ydtsdedeg’tstH .d B EW jteder = My

tdLbkd sOIr d&sHjdzj 2 BOMMY jtoj detsO, o ¢ dzs yOs h
cstedL sdzlsj, fOteOd3jIster HtosHtsd des?2 HIMY jteipdd, O
BdBGJj dzdz' n o jhjMmlse EMmls Odzts o d dzd BZOMh IsOB dats § L O
3 d o tsls dzts ofs HOUS RS} S s ( Mslsdd o3jlsteso) [ 8] .

4 LOGtewLdgjdzdj &3 ctolzdzlstsor 7 otsH © 9 H tsdzts dats
Bdnddidyui MSdr tOodetso j Md2, Edjde M jdedj CitS&yJ dzlste
1 OtewHEz M tslsd3d d dzdz" d3d dzj 6 Olsd o dz' d3di tstiddfsty dzgl MM ks a d dzt
Fojdduydddy Stdyd delstcOyd?2 Ecdzi Sdmdzsisr .

s O0Cdd3 tsBtOL O3, cOMmMf sdztsy J dzdJ OGtetsn SdzH  dzG 59
Eidzse d 2 -c(iWeLtdCWe] uj MS dj, zOdzHh OW Is dz' i ls ts buldisiAddsidr )
cdHesE jsdseduimMSdy d Hts. ) .

1l Oy des IsQUzfjs: sqr o dzd W dzd J ZO0 GGdHEtsG j sdzsedy
dL d3j dzj ded W fteddzi ¢ O h dn IsjtctedIststed 2, 0] sOC Y J
ftocj HiSlso tcOh j dad otsL sy dz" - dzj ¢ Olsd o dz" - ftesyj Mt
oL Bsydets ZrkHNM jddj COyjmlbeO o jtorn desfilsdeg" = o SH

RiMMMdzj Hs9 Odzdw dBJeteOyYydd Mmlstsydzr = o tsH dzO tshdztse
[YyjdzC 0 otsLHj2MbsadY ydotldtsoatHyjmMEisets ¢ sdf c
otsHT d oBLBSYd n dzjcOlsdedzr n ftsmdzj HiMlsea d2, O Is
ftej HisSlso teON j dzd ¥ L@zt vwdzddy) dzdivdzy osH dese 5 L EZyomils € &
RfMMmdzj Hise Odedw MmMtsmistswdzd dL tejh jdedw dzgj MStsdzr €

-dL 2y dzd j-6 gy sEasgtsdzse d Yy MSdr EMdzsed?2 Isj tctedIst
-OdzOdzd L dL d3j dgj dedWv Etoseodzj 2 Cctokzdzlstser n otsH st
-ftedd3d dzgj dedJ udmdzy dedstsig ez Etes @ dztf V¥ dztyfc & teds G dzts L dz
tcOL dzd ydzr = 9 OtedOdzlsOr dr T dlOdedw d EIsj ycsors dL o
-f smdzj HMlseadw otsLHj2MIseadw (Bl OL dzdydzr = Myd c
-syYyJ d2€ 0 Mmisjtfjded BteOdzmW sted3Oydd Mmlstsydzr = o 5H.
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1dsaseduimedy d cdHebygPhEEOd Y Mcd) Ekfmdses v

t OMMd&zOlsted o O d3r 2 Zyomistst ©OMftsdksyjd &0 ¢ ¢,
zj Hdzd S sots?2 tOodeddzi Hdzj ftesomMEBsets tsdf W dzpdetf ¥ toj
o fisllsd .

l sHsoad3j h O hdj ftstetsHT Yd o jtelsdydtsects oL tcOf
Yyt Hso Odzed J-3d ofpirdzgzl yd Iso j elsd ydz' - Mz e dzd dz€ ts 9 f
Wzt o dBedzv yqdOdz dzr = f j ME o .

Jokdzstsor j otHT MsttOHdu Mitsets ttOMmMf tetsmistc Odzj
Wdzte o dsedzw ydOdz! dzf 7 Blsdztsy J dzedW rn. | dzzB d dzO HISO d2jdss O &
Ylsts HJjdkzOjIs dn EwiLoddr &3d ¢ LOGtW L dzj dzd © fls 5y«
shikzh jmMseadw jlsmMw L O Mudl ddWdd: steOydd OldismW j tcdz

l o jfMmjdeaded?2 d tMmjdeded?2 4§ jtcdtsHT otcj d&3jded- Ztctso
1. 5, Ylsts EfMmddzde 0 Is ik’ d3ffr os@OteddL dzj{df e tolz L ¢
fesdMotsHdl LO ftjHj OB Y dotlsdsetsHyjMitets §

1 fdBdUuj MS BB MeMsOakOclkEfBESe " j oBHT 1 d

4o j BOIdL Oydwy cdHtetsd | tsdasexfiuppCQdad j & fipdittotdddz: ¢
BtsH J dzd

RiNfdzj HEzj B3OV 5B zOMISW StcZ3P H CLoaCRARAER Is ©  tc O22)3j to 5 A3
(80X800d3) , O o jdzdyddzO® tOMmyjlsdtsects tOHJEZMO o dzd W daed W
Mo jtcrlk GceteOdzd yd o ©OdzO M Ftcsodzj 3 ctokzdzlssor n 9o tSH,
1 tod BsH j dzd tetso Odzd d tc OB)INdE®'s tc dipta da@y @ Esyaljlsy fipdd & h C
9J t6rndaj UJ Iso § tols diedp'Hrdzd U doly atgjntaligi d wad 5o | §ls iz A dzj 5ls dz
ljtor 2 Mmdzs?2 (dBBsh desMmis! & Is 1 Hts 2 &) i HMISOo
l ststots? MtsMils O dzv dzd W dzt o d & g dg"u PP »dgsded W i) z( ¢ acksHos{df
cstedL sdzls), MEzBBOtdzs? EGBsh dsimis! 8¢ Hs 7 & vtejlsd
Gz didzOA3 B "™ d&z ftoj HMIsOo dzj dz ¢ dzd dzd MiIsT B3 tSlsdztsy § dzd "
COoyg mlsa j ded y dzj 2 cStcOdzd yr (o sHtsz 5tc @)dzd dzlcte] alzd &3@ |
Cst WWduydjdels Wddz stceOydd i e dadzds®O dzfjwr B ticGedzbiztsd® OV d Oz
e j BOIsdL Oydd Mtstslse jsMisalzjls f zZOdztso OW CoOL dIst
Eydlsr 9 O h Ow 9LOddsH | 2MIse d 4 BSH | zdelzj d3" - fndzts §
sB zfgo dzj dzO 1 IsOy detsL Odzj e O h d B o tSH 5 dzts frydz' -fsid J HedBte d |
Yo jtelsdydsects oL tcOfmlsO.

vydlsr s Ow Yls ts d Misj Mise j dzdzr § cdHtOo dzd yj MS d
Ctozdzstsor 7 otH (Gt s j oBHBjJABB  otSHBSEGOL Hj dz
BsH] dzd tdzd L OH O9 Odzd fiy! dmrtHY dL L Sy j tols dats 2
vydlsr 9 Ow o jtolsd S Odz dats § Mlstcts j dzd J§ o SHEBdsMdzsG ts
Wddz' stcOydd otLtcOMIsOsls adzgdL 5 fslssCz.

10 ttOMmMimdzOtcdeo Oj di3s? Isjtotcdilststed d detda dts yjlsdis € M Lz
otej B HBYHJ2 d Of QatOmdtisg] dzd dz' = EC dzsdatse s Mls dat
MdzOB tsf tetsdzad yoj d&i3r = f stetsH o o jtorndegj?2 YyOfMmlsd L sdz
fJlsOded™Y ctokzdalstsoar 7 otsH 5 MieOodzj deds i JjeEB Mto
[ BMEMS Sc s tGHEQ0s daBds/ ¢ 5H) .
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s O0Cdd3 BBOL A3, tcOMmyd IsdzOw 5B ZOMIs! 56 teOdzd UJ
Msmissdl afLORBsMe WL Odzedz’ 7 ©OMUjlsdy 7 Mmdztsjo. adad
cstedLisdsse §sHBdEOdRIM' God tojh jc@Md ] BaEDIls ds 2C
Pujbtsd cwOddyd » bEkhdkssed?2. lted {btsd dL dj ] ddz
Emizse dw iR dmitsd Lk sfw dj Ibtsd St Hdv tjh j da
Wdd seOydedde © §OLOd)sicss oSHBdGEMNdEEES dsedL &
fdlsOdzad™w ctokzdzsstso" 7 otH L O Mydl dqdWdd steOydd Olsc

[ O j BOdyUujMSOw smMsOdsest0 f§ ZOdssts?2 Co oL (

l esmistcOdzimis o j dzdz" J s ud dzd w Gtokzdzlstsor A 9 S H :

Mdzj HEs N ddis EtcOodzj dzedj &3 © yYOMmlsder 7 HtesdL o tsH Az = :

I
3

=5

D,

XX

0O &mo
%[5

I OOI
E 5

-I-CDOI
'H%
|- OO

&, 08 khc
¢ ¢

H + B + M
MX i 1\ V4

G HKi Kyyd K1 L dz2Oyd dzd™w e dHteOQo dzd yj MEts?2 fHtetsotsHd dZtsfy
C ststeH d dzO Isxdgd 2 tstg a2 j s M ls o j dzadpy d I @& ls(fj ez @)Y tc Oo dzj dzdzt
o jlsdCOd dts, (& Mmkls),

hd ' jLsdibteduiMsd?2 d&zOf st ( B),

md St WWdydjdas Efwesmsd Misjur (&

td otej 3w ( Mkls) .

s0¢ 0o ddztsm Kff IOl R jCotaef v s ks 1 totsfls to Oplfls o j dzd
z, d kttOedzj dzdj (1) Mz dls Hd&zv fdMmOddvw dzj My
dzj SHdztesHdzs?2 fstedMiss? OdzdL slstetst dzts Y fijsjpHf O HD & figd
d2Of tOo dzj dzd ¥ f 6 dzOo dz" di3d tsMW Boh(xyxted tc®©ls WaAs fledf f 1O )
f sdzdzk s tots fiyds B Q difi) iz dzcdz€ O OSC s jtedMisd Sk Isj uj dzedv @

10 dMmS s yjdedj o8 §esfisr 7 BsHjd dg & MdzyOjoe
CtOdzdigdz § dzOUOdz dzr &5 bkidzse dw &kd Mistesdkmy M f sd
5B &ZOMI! Ijyjdd™ ©OLBdoOjlsMmw dO twOmyjlsdy j W,
f OOd) stetsm KiRtKjyHd Ky O ©0MyjsdOw MmEj kO Hdv  dzO:
' 4Lt stedudep§xggnd)off mylg dalsteOn W yjd § ¢ Mbtesdlsmw M
Cslstesd3 ftesdLoBHAz §] LOgj dgves sipyvw Mstslse jIlsmise s h d

J CoOuyifmbej ctoOdduyds = Effdzteod?2 Hdd&v EktcOo dzj da
LOHO¥ Isfw  dzdBts L dzOUJ déds'ts j izt | Asarfisup o € tsipdfstcts ~ dzj
ojJdzdyddzO slstsCO yduHECBMmMisd yYyjtejL ctwOdzdykz (kMmdtse
M sdz L 5o Ol s L fipdemiedd ] Skt fjHmMsOodvjlk Mt
o j &z uqddzs? § slsj dzyd O dzOO did W jsds S tisletys § @ J ek digj 21s fig'ts § 15 ¢
o sEHXY!D). [J WttdO dzagj “eodzw jlsqw L OtcOdzj j L OH Odzdats?
f OO cteOded yde' = bkEfMmdzsead?2, tHdts dL Ctslstster 7 wWo dzv §

A L L L )
ut Wz X X Ly Wy

CHj WhkzMxygr OnOjls W sttdkz Mo tersOdisy o fz0y | & dz fip
0O o) ZRUGBEGEZIS) GeL ZOYOjls ddasj dzido desfls: § dls O
Osissmi jteder ° BMOHSKe LO of yjlssd dmf Otsj dad v .
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l bstets Eidztse d 9" Oy 0OjlIs 0O j dzmde® B tudp tdd] diy f
Clozdzlstsor o 9 tSH:

Par = rg(h— H)|Z=H

GHYydgtsBtsL dzOyO0Or Is  dzsls dztsfls 9 tSHT d o4 dzd yd dziz
mMetslse j Is Misd @ ldadtisiW¥ Ptedztsj] H Oo dzj dzd J .

Il T BBte ttOMyYd Is detdn y il gz sB dzOMIsd Wddzr steOydd
tcOo dztoixigj tkd® OH e Olsdzts? MilsSCd. tOLBJtr 44 wWyuydds ¢
= @g=30d3 Hdzw COYHB2 wyj?2¢d. v0EB2 wOLBjt Mjlscd
(tcOMmMmissw dzd & BdyHE MCo Oy dd&OB]) , Btsdzj J B3 d&zC Ow
zo j dzd g dzd ¥s d .Ils s detsfiy f ¢ Odz! dz" § OL Bjoe"d telOdRA Jsdkf v
Wddzt IsteOyd tsdzdz” ~ f OtcOd3] stetso Glozdzs © o dzd oz W o dz»
sftcj Hydzw jIsmw dEsh dsfis! ¥ oscHtdshd - etedL sdzstse .
LdOyd dedwv dzOf stetso fi) 3 1B alzjtalg fighsfovlz & Ml M CHS@zAdRZ 2 L Is
dzj Is dz¥ © &34 X 4 dz' CseHO dn L dzOy4d dzd v BdzdL ¢d ¢
Hsf sdzdzd Isj dz' des ftoj HEfMditslstcj dz 9 Otcd Odzls f s h | dzdzts G
CBGHO ktetseo jdz2 ctokzdzlstso ' n -1956s HUZ dftdsy Jfrise Cfotirj d@gdds© ISy Wi
o 3 ¥ J dz .

ydimdzj dgdetsj tejnh jded] BEtOodzjdedw (1) tsfhmkh j Mmilse dz
ftesctcOM®RBd3 HAzZY GdHESH MBOREOWHEINHSdr WOMyYd Isse  (

] O Odj stedL Oydy ydmdzj dedes? stsH j dzd. ) tescdzs? dz §  d

ltosedesL dgr jJ twOfMmyjlsr or" ftsdzdzgj dzr ©®© Hoknr 9o 0OtdOd
OOddIsduj MSdd, O d udmdzj dede’ 5 dBsHj dzdtese Odzd j ¢
CisWdd steOydsddzOy &sHjd f(sLeosdvjls Ekydlk' oOls!
BjL&ZOdBtdstedL 5dzZsO, o Ists ostjd" COC OdOddlsdyjm
tcOfMudls Ekteseodw §BHLJ d@gder = 9tsH 9 B4 M J dedzr 2§ Jts
cOMMBOtedo O e s EyOMmsS O -5 ikl ARHs.Oded ™, o o]

Its oltstetsds f eiso tsH  dzdim’ L deGijudeds™ , dz@Y € tasidbots Bl k] dzc
orhj, yjdk o &iyide, Ut Mmeslkejkmlsobkjl {tdsy
Add SteOyddede | § OOk ster o SH s dats iy dzts ¢ §0 .¢Is todf/L iyl
1 jdeduddz® St W WqdydjdesO WRdg dste Ofgdeg v ¢ dzif dz§ B € 50 p
o dzdwW dedwv 2O f slstsC Cctokzdestsear n oatsH, IOS COC vyl o

tdLkdz sOIsT ud mdzj dzdzts G ts BsH j dzd tetso Odaed W ) ]
ftcj HMIsOo dzj dz' ¢ HIZO tletefthe dzt22dz" | ktetso daffdz'c tedr dzlf 15 5 g dz
1 OftcOodzj dedj YSlstsCO Gtokzdzlstsoar n o9 ftSH BGlsse sdzOdz! dats
tjLbd sOO®R] §olstsS f§oHL | dd -8 s hipstsny dzE 5] jdEOf & Q aiz
COLGteky Ojsiw o jMmisjfmise jdadz j §tsdedy  dedw ogj Mls dats fy
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GHKy SBSL d20y0OjIs MMmtej Hdgs o 5 H B/ fipsle )s,H d @ts fiHs= H (i
94 dzdyddzz dzOf tstcO. { Mdzd 9 0tedOydd o tsHisSH tcis o Mzl dzts
EmMisOdetsodoh jesif=0ffslstBQ ¢ sifiazd O s MisOdzn Otels dats

2 2
WH  WH
X My (4)
Colststetsy o twwH] MzEyoOjeo HfEMEOjIs O0dzOdzdIsd ud
] yomilsdesmis d , JmMdzd Hteddzvis: | Y Istsdzdigsi?2y Jj fods | ts #f

cotedL sdzs Oz dzf i3 2O Qo dzj dzd W 5 5B ZOMIsd, Bl S O] o
tOHJ RO § sdzdzsfmis: ¢ f jtojctsteOydoOjls o tsH sdzatsfiydz 2
BjMCtdzj ydetsd3s ZHOdzj dedd tsls 1 tedf f wclOfghf/ax” kT ©PH gtz
FtcOo dzj dedv (4) dBjjls odH:
H = Ho + (uH /), (L+ R /(< + y2 )
15 1sts? WttRzdy ftorhjddj &Ofstd ctkzdistser A
dzj o 5L Bzh jdzdz' f § slstsC sz Misfyls Oo dzw j Is

RZ
H*#WMM«;%W

GHrj-tcOMmMisswdzdy ©ls HOdzdzs2 Istisyde] W gigls & i Hzd dz'C
BiyHE ®BQHEEHEsSE Iss?2 bsySd d dOfwOsdzjdedjds o9 ]
fsCOLr 90jls, yYbt >0t ddjslkzOPsea), ©. 1.0
f e v lsEyls @Afigig <180, dzOB dz¢ HOJ Isfpw  fDsldeG.Y J dzd J] dz2Of SO

ltod dzj fsdzdzsds L OcdzzB dzj dzdd ftejfwisflsadw V¥ steik

2
OH =4/, -cosg  (5)
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ftesdMatsH 8 d jacGmdgls MijHulkz, 5. j.:

CaCQ + H" = Ca®" + HCO;.
CaCQ+H,0 +CO,= Ca®" +2 HCO;.

CO, H,0O
SICQ; + CO, +H,0 = Sr¥* + 2HCOy

SICQ; + H+=Sr?" + 2HCO ;™.
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87.8%), BtOLEZY dpddoyciusuzis drj Ity dSragadg SNO3)aq,

SrNQ3+, SrOH, SICH St d  Hte. ) Cslsster j wWodzwe Isfpw  IsOC Y J C
fSHL Jd3dz" » 9 tSHOA.
l esedetsL dz" § cOfmyd s , 9" ff sSdzdzj dadz" J Lig] Zyd Ist
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dL d3j dzj ded d S Sizyfp b tcPugg @2 ( Slsdetsmdlsj dzr des Mls Oy d s
Bd dzd BOdz' dz" 7 d BOCMdBOdz dz 7 L dzOyj ded 2, ko j dzdyj dz

J s OB dzd Y § 52 § tfcfdaftorjder jider d Odelstetsy 56§ dedzr J
sftjHjdvshd] tcOSHHomisdOdzP@&Edo dscts o SHSKB d3j dzO
fSHL J d3dz" = o BSH.

vsOBdZd YO 52. JLOddBsHj2Mlsadj HtdtetsHds 7 d Odastets
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sdzd BOIsdyj MSdj EkEfmMdzse dy) Octew L dzj dzd j Ols d3ts fi

-fjtejlzo dzOy dzj dedj Isjtotcglf tso jton detsfylsdz" = d Gt
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:(r]tgddelsrtsdztsGCfl{Jfr]QdQ mBmLUBSJtQEd;medzf: g
ifsofj i Msds] wOMY s dL dddddd) §daOMss
COtBsdzOIsdz’ 7 ff StetsH dzOf stets o 0 LG
i fsHjty Odedj TMtsdydgo? BHBdENdG ~» hdnlsj &g
fHL | Bdzs? cqHttmy jtj 1 2Mddzjdd) oBHEEB A
i earmMesldy Wdd stsoyg|l Ol dddi YdsHd
osHBo BN O h j2 ftejHT' MdMis] B3 setsHO

i 6] e dzOdz detsy tOMY s Zmddzj dedj - dfd ]

|
o h j d&zOydoe Odzdw d tGomBESLO;:{@BHJer]Isac{Q (
idts r2 sfls 0o sHL jdHE.
o 5 dace men I J i OCIkdedL Oydw v e il
sBh jCdMmdslds? 06t
/)
M P-
HAS KK http://izd -mn.com/ 157



bdEbdaodoFE3Yy dodosEIE Y dIoydsd 2

E. 0. 0
cdY Yfronqgqbqb¥YY oedoREY)qy ddqQg g' f" rads

R L Msf sMisOo dzj dzdv ftedo j HJ dedz” = H Odedz’j 45 dadfts jdz
dL Bj dzaj ded j € Sitzyj s O dsdets? cdHtcsMW jtoj Stej Hj dzv j
d Odzstetsftsgjdzdzr o WOCItSso .

vtejHd ftdtesHdr 7 W OC Is tteds oW od® dj Hstindrj j dzOLdzEApg G "
flstetsdzyd OdzdIs© ® S OtcBtsdzOlIsdzr 7 Istsdzh OF .

s dzd ez P j j L dzOyJ dzd fMtej Hd Odzlstetsif 5¢ j dadz'
dZOtekh O h d2 1 dzjtecjlsduijmMSd?2 d oftHdZ 2 BOXOdMm o
otLHj2fMloadj ftetswo dzW jHsttwe dgg dzCz o H dzdiug M dflz OB ez § «
CotedL sdzlsOn CORj dedesze sz dzgséts o tsL e OB @ Ry j H& 8
cOo dztso jd2 o obHBGSMdES2 Mmdfisjdj, nMftshmtsefsskzw
fsHL J Bdes? cdHsMW j to] .
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W HtSd o dazlstej dzdzd 2. RS ok dndgj2dipisdo dojL QfctactsvHe jd2wiy Idsofrpfvw
oBHBSo 3 N O h j2 Mtcj HB2.

10dedzj § o s ¥ d¢ wjdeys) distcjOydddj dzd 2 dzOB dzt H O
gdW d dz' steOydodzdetsets Isdf ©, O OS] ot oadzso’! MW tste

lted cdHteOoadzdyj M2 dL@dBshe va tsH tstzs i) fztzE Olse t
fso jtondesmisdzr &3d d cwkzdadsseor d3d oatSHOB] ftsyj M
OctejMMdoder © Mots2Mise §HL j Bdz SSPets tsH jzo j dzd u j dzd

[tezeddidd EyOmisC ORd { tso rSP jwdaddrv Is i dzy jtedsla tafAsyizdzr

Hedddr , O kOCy,] LOCOwmstoOddy j o Mdd des Ists,
ZOB & HO sy o' MsSd) MSssmisd Wdd keOydd d o SH
{ Offdstslstej dgder | GoBHABH' (sLotsddd] LkhsOdssd

B 7 Odzd L 5" {f to toshds jtec®jdatpds o R datfats 3 stz aifef 20200 B lais to S H
fsHL jJdgdzr = eotH (tedfm. 25).
Il HOdz dzj 2h dr dMimdz Hso OdzdwW s 90Oy dzts dL Eydls:
oBHBSo B h O h j2 IstsdzbAfd o) o ts Mfiptzjf af digfdi 2 o 1§ SHL j d&3dz
J Cod3f dzj S Mdets s d3ts dzd Is ts 6 G fnls @k fgW A BAY L @ s jH ¢
fsCOL Olsj dzj 3. ] HOdz! dzj 2 h dn dimimdzj Hiso OdzdWw n 9 O
(Gjtlsj BB jteOlsktedzr R, Bdtdscedyj MCIFre df SHHa. j)dzda’ ~H dods
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I'mapokapGoBaTHBIH THI B0

!

Cozepxanue MEHepa10B
Sr2* B Bozocoepxamux
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t dMzdecE dz@Bdedj ftodtetsHde 7 d Isj - detsc g elzdzm B toth @G & & to
ftsHL jd&3dz" = O tSH On

6. 3 jdimde dzesfls! GsHL B & oEGH

Lo Jdzd uj ded J Octej MMmdoe dzr = Mo s2 Mise O SHT w g dzw
dzj cOlIsdodz’ » WOCktstse ffted LOGCtWLds dedd ftsHL j &3dz =

dbetej MMdo desMmis! YHL jdgdzr » o9 BBH Wodzw Jyfgww j 8B H diapPd:
WL eSded yd MSdd oL OddBsHj2Msadw M Bl jCIORB] OCGt
ddzy j dzj tede" | Mtststekzyjdedw d Hte. ). ltetsweoadgjdedj 1+ Ists
i s dzdzts § cOL telzh j dzd § MlstckzS skzter Bl j SO Octed M
Gtotedz | YBSBHT, WEZdHO®R] dis', OLdkOiztO, Bjlstsd (

1 ted d dex-§ gzfs tiztizts d W4 ME d - dL ' M¢ Oded v R sy §4dz
tcOMMdzOIstedo Of sfpw  dzd h ¢ fts tlsdetsh j dad ¥ ¢ MmMbtetsdlsj ¢
BsHdWdSCOydd, N ddzjL BB J Istsdzdz | ¢ ©Odzftsle OEdy d d © ¢ teSj Gnd
f sSHL J d3gdz" - 9 BH dzj ¥ J &zOIs j dz' dzts H dzw CGtesHMSE dn o)
tcOL dzd ydz' = S tdisdkizdzd ¢ Oyd?2 . t OMf esMmistcOdzj dzd § IsOC (-
EmMss?2 ydoe smls dzj mzh dnA Mo s2 Mise WizdzH Od3j dzlsts o d
9" hdgOyd o Odzedw [ 53] .
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RLEUWjdd) fGtedudds Mmddzj dzdv Octej Mmdodz' » Mots2fr
B ktd Ct Hdv Mbtesdlsjd d 5 &OkjtdOdkss d §sd
S Ofdets Hdw §sddHdmy jtemdr @ MjH otHsodgjh Os h j2

[dzdlsj a2 desj oL dg @&MBo pjsH Ocotdidiyij s dz0 Mlstekz§ |
§j fuddabdzd ls' & ldsy jdd?2 yjkesjtksdyudsecs ostLttOfls
d FOw©OClkjtedLbkshdifw dzjL dzOydlsj dz dzr o5 f) B19%)te ) O dzd
Ve jdzdud dzdj Octj Mido dtsMmisd deff BHBazffise Lz 52 Iz fd3g3dzs M
o HBesSHO d BKLOLtSo Oded® dzgso’™ n MBjHJdzj dzd?2 [ 53]
Octej MmMdodzr = YtsHL jdddegr = oBH dzO0 L OC Otefmistseo Odzdzr = Is

sdfr Octj MmdodetsMmisd otSHT

s ZOMMmd¥ d¢ Oydd Octj Mide dtsMmisd eGdzd* EMisdatsdeid:
or LT 908N jets {Ists Mots? fise sk dgp® ¢ 1§ dfthsisbirizSmoNs(dzO v
h j dzts YH@oy) , ( 30 c dzj Mgi)PIBB]. dzOw  (

1 Btod3OIsdo dzOv HBC L] d8GYdwiz ydesyr 10 B. @3 . 1fkzh j f
Octej Mimde detsmisd diafsh ' ( WgB)" Jf dHpdets@Edel) dzts Is dzlz & (& ]

t OMMdizOIstcd ©@ O d3" J oqdHT Octe] MMdo dzsMmisd Ftetsw o c
nddBduimMSdn EmMdsedwin d Stdayj delsteOydwn ftedo jHj dadz

{BhiCdmMzeswPMdy tyjddeOjlshvw (5 1, d JiJ
fdzd % § ded dz tetene daff elzd ¥ ~ dBd U MEdr 6 OCYd2 bdf O:

Hdzv ¢ OtciBus@izefs 5o #H ©OHCO;
PHdY HEdaCapE®p + 2H = C&* + Mg?* + 2HCO;
PHdY Odz¢ d3ts fi) Gakklg 208 s = 2 @6 H20 + Al2Si2050H)4.

VG dzj CdMdzisls dzOw Octej Mmdw L Oostfgzel® s Ofyticty nde
Fedzj SdMmdztslsT . 1 tod 1.806GH tBkOditse @jzs BEUjIlsOdd | d
oLOdABsH j2Msead?2, ftedeotsHwhds € HjMbtozSliztedL Oydd

t OfMsotstejdzdj C OB dzOlstse d ; fcOBHmHYEafgls S o] ik ®
nddag MS B2 6 OSydd odHO:

#Otd 9d 2f = w®p(1 8]

s sdzyd dzls ey ded Hyj [dzv & Isfyw L C MY § od B3 @BTO)dz! dats  ( d3d Is

sfefmisddyr j] destedsr Hd&W Eedzj SdMdslsds? O0c6tj i
ftojorh@lsS5 dgd/ dz [ 108] . wydlsOgdstnd , O cytsjtsh midtefd Mzdka
BOGdsj L d Odz dzO% OcGtejMmdd dzaj fteswedws sfw.

vzdz W OlOd®Y Mmdw fowedwjlsmy ftod o' iOL)IJR ¢
sydlsojilsmw, Ylsts tOLtelzh j dad J BjlssdzO Mmew L Odes d 3
Mkzdz ¥ Olsdets? OCte] ifdso digg M ls db daf] was SMEEIPa)." h Ols: 1. 5

2 &zsydg§d OctjmMimdd MmewL Odz M dzj B & dz 1"t IStz
sted st (di3f sdzj dels O o B2fs Hdgd3toddg! / Hdls dpyld@ 8 1. tcj o *

[ Ocdzj L d @dz'tcg@)id o detsfls! o tH'T oW oMP¥ bWl tHtsd
2.5, [108.

dbetejmMmdodz j] Mot2Mlsoa® otH' (dOWHE f1 ttOmdis
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fstcsgtso " j Ctsdzyd dzlstcOydd Codstf sdzj delstso o dzH & (4
dmmdzj Hise Odzd 2 ) .

OB d&zd UBEX s | Ctdy] EstPhfds@izELBR ¢ sk sdzj
fMsMlsOsj otHT

to g [ | SO, | HCOs | NOs | ul
s i sd Be/ &z
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4 LOGtwLdzjdzdi d&3 §tSHL j Bdes?2 cScdHtcsMW jtcrOod Iste
f sHL j d&3dz" n o tSH Hd dzO di3d ydats § o j dzd yd ded J ¢ sdzyJ dal
otsLdzd S detse jdede tOL destsBtcOL dz" » Isdfse dm OcGtej MM«
Octej MMdodzr » Mot2Mlse YHL jBZ = otsH bkMmddzde ©j Isfmw
fsHistef oz 20 Isjtctodlststedwn CistetSHEHO .

dbetej MMdo desfls: o BH' o Efdssdws Lkt OddL Oydd
stsdzyj dzZsteOydd d3dzts 630 KOOI 09 (Gdglz,dzlsusfo ' 7 o sH OR
Slsdztsy j dzd 2 dz0 bjwtedlststedd 6. [sMSer (cdzOa O 4) o
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Yylsts Z2SOLTr90jls dzO ftesWedzjdedj BN jCdMdzslsdzes? Octe
zdtesSdj HJOfOLd o dLHBP:M e &dsidaz) dzB & Oy g
9 jMm! O Mmdsypdew j Wisflgzdtetso Oz G dHEsE jsndidyj MS e
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dzOB dz¥ HOs s Hd&v &ZOdBEdzj j dzOtelzh j dzdzs? (o j ton dzj 2
10 bjtttedltstedd [tMCo' difyj o dzlOFBdsls Mtse j & pt
ftcjor hOdz &E/ dz. o tcOLodldjdB3 fHftosyj MMOCc tdf tsa1 Is 1S
BjL @O stedzgr » oBHGdsMd » ctstcdL sdzlsOr ftojor hOdzd 5
SBlMmdztse dzj dets ISOCH§ dL dgj daj ded j &3 IsT B jaQls Iz te die o
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sl wWidew ¢ Isfpw  dBdesetsdzj Isdedds dMmy tsdz! L s Odzd j A3 f tesisd ¢
fitedsH otej d&3j ded .
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ANstodzsd tetso Odzd | OcGtcj MMdo dzrods H Meets 2 dtste s Hjts H it E3AT
odzdw dzd j 8  t8OL dzd ydz' = O dzts O dzq 2 (WdLdujmedy,
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]l EfMzcedwr LOGtWLdj dzdWw  SHL § d3dz" = toHS H fOshds) Bifrfrifos
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dL d3j dzj decBffy’. R L d MY sMisOo dzj ded™ 1 tedbs 5 H §) deliztzg dzH © glzdey
d ko jddud dd j § Shalafgqg takdeO UL " j CdMdsldts? d Mkd
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ftesCOYSd MCoOyddze d o' fsdzdzj ded j d3 OdzOdzd L ts9 9 tSH '
l1tcd o wWindzj dzd ©f s Wiotelr)j weffdz tf tcso Odzts dzd Zuydlsr o
sjodetscjdeder & Mlssyde = d ctbddssor s otH M 1S ko
1 od &5 dzj dzd -PS B HEEMNS st st ddess OddY  §
O¢lkdodL Oydd SOkfmlsser n syl dgiss)s s ddisPiddss § dt
d2j  shtcj Hiflse j dedzgs e s oL OdEsH j2MisoadY § o j tof dzsfyls dz
Ikejddj MCoOyddz sdshdlshy ¢ oM GO ddaf sStec
LOCOmMistse Odzdzsmisd f tsStetsH d hdtesCts f tod dgdedzy J IsfR'R
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ftoddsj dzj dedd L otsdzVjls -Glgfiplsdsdzsfoyd dyS d g dexfie de 2 thdss O
o Cdzg yoOw ¢ dzkzs d dz LOdzj cOdedwY d dBsh dzsmisd € Oteflskzs
fjtol zcdzzB dzj dgdzl4l]. otcj L ts® [ 100,

[HAZOSC & § dzslsdzO% L Oflstes? C O dHskizteig s O d2 S to O tize
ftedgj dzj dedj BEtjddw d hdesitets C(tBfdjsno c¢js¥d
[BtcOL ts9 Odzd j GdHtesHd OB ud MS d A O dzts 3O dzd 2
Hyftej Mg tsdadz” = o stetsdzts € L dzOydlsj dz' dats 2 ftoslsw y J da

MstezCIskzter W d dff deldasTYQ@. ts dzdzts ¢ ts

15 omHOMOENss @3 LOMYJ IsO d tjLizd OO
[ sMCtsoaME sE 1S tcd ¢ d 5dzO B dzts ZMls Odzts 9 dzj dzts, Yls ts
1 CMf &z OIsOydBdzdz' = L Of OfMse MsMisOodzv s Is BtSdzj 4 80
f5COL Odzts, d o lizts i)l tzls § tef ts 5 B A[3RO toOE L. te 13 friciie tsofc @Fiffiztzs j
setsBh jdedj (' jLtsdijltedy MSdrn Etoesoadzj?2 o € Od3j dadat
fso jtendsmlsdyr 7 oBHOR {8COLOES, ybkt §t nsslds
fsHL jBdets?2 cdHsMWnFtsH dBsdffdgte Mf tfsflsdesj oL Od diztsH
fso jtondesfisdzr = o tsH.

lteddzj dzgj dzdj S td3tf dzj CSdesets dBIsdegd ststcd dzc © o tsH L O
t o1 - dL zyd dad J§ GdHtesHd 2O yj MS s s d GdHtetsh d d3c
ftsojtendatsiisdz’ » otH, ¢4 ted Pdggl s tod Usffejchi) dzg fighf ez S tsd
Isj B j eOlskzte d Htc. ) fsCOL Odzts, Yylsts twOLoadlsdd Isj
ftesy) MiMtse tcOMmilse stej dad W d eorhjdzOyde Odzdw ¢ OtcB s
kjrdascjdeder 7 WOCkttese [44].

R sdz' L 59 Odzd j= AdsdiREsdHdswdz Hdzwv o fj 2 IsjttedlIlststed
Il sHdzr » ftesBdzi @3 EMisOdeso d dzts o L Iy detsy teOL o dIsd
COwBtsdzOIsdzr 7 Y BteBHOR L O Muyjls OCIsdedL Oydd ftots
fsHL j dB3dzts?2 G dHtesMW | tof .8 j ldadassfiplistd O defiyldso” jtadgd? j 6 Jsiyits] dz
fsHL jBdets?2 cdHtesMmW jtor Htode jHjdr deO tdfmy. 7.

R L HOdzdz" = ted M. 7 o dHdsts, Yylsts f§tsHL j @3dzOW &
fMizh j Mise j dzdzts 2 Wddz' stc Oy d s dadats 2 dzj SH dzstetsH detsyls+ &
tcOL dzso 5L teOMisdz” € yd tsle gzt J dzadi?2 - , By dzser 7, s o C d A
OrHjdzvw jlsmw yjlbrtej kdfO cjsWdd stcOydsdeder = fMmnrj d
mMesftewy jddd fstesH o §HLJBAdS2 cdHtesMW jtoj WwWeodzw j
o tjydes?2 Htsdzddzj (tdfm. 7).

J teld" g H 5 dzd dzO A tc tc . [ sMCor d clkoLr dzO B ¢
CsdzlsOCIsdtetso Odedy Mtej Hdzl € O3] dedets 2 6 5 dz!  datsdzds dzcp filslsH" tsogzf
sldztsy jdzdWw iz yYJlso jtelsdydesets oBLteOMIsO (Maj 30 1)
C OteB SdzOIs dzgts?2 o tSH ts ot Of cetgh20 Hidfs def e dzzs ddzj ) , o § dz¥
fstesH Ydlso jtolsd ydem)e,s Y QRE ts ey xidsd ¢ ¢ SO GKdedzts ¢ 5 dz! dz
C.d 1C

t Oy tctsistc Odzj dzd J L OC Otefyls tso Odadz" ~ f- ts taofs H (
Mtcj Hdzj C O3] dedets Iz G s dz! dats O3 9 BH CdzsthEis & d3j " @sicd § s dzls
COd3j dzdzsz G sdz! dz" - 9 SHEBdzsMmdzr n CstodL Sdzls s ftojHml
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Hts dzts di3d Is © dzqd qd Bj oG j dzv &i3q , d dzO0d B sdzj j L OC Ots
ftcj Hdzj COBj delzsz e sdz! desets o sHB Mt dtstedL Sdzls O.

s oBSHBBOLHjdE o ¢j 6§ ddy s toOyrftsodzdgtsdDs M e Is:
slsdzsmdlsmw daj f sMtej Hinlse j dedets] Msftewy jdedj o4 ton daj
eotedL sdalstse f yjlse jtlsdydse & tldsy jddydd (Maj k0O

I kfdseodwn Istjls! j2 Mojk o ©OLELJL] ftwWedws
d COd] dedztelfrc s ddisy j dzgd W 3. 1 G j sWddz steOyd s dzdzts 2
Yjlbeo jtelsdyde 2, stemMSde d SO®Rj dedeskzeEtsdz dzr & Istsdzh
edf. 7 odHdas, Ybt c¢jsWdd stOydsdads j Mojdk 1 d
L dzOydlsj dz' detf §f Bty Bsts

l tod d dey -§ gafs tiztets d yj M S sd3 02 tsdzd tetso Odzd Is
1. ¢. | BzsHECSoMEtS? BT dzts o' H ] dzj detw | estdalz'c s j M $ o Bzd tg.
nOwOCIjtedL s hdn ddstdsedyjmMSbks dzj SHdzstesH dztsfyls

) totso j H jddbpEdgj H s Odiflv tusSOL Bdzse tsdzj Isdzj j L OC df
sMOHSC B Msftcso sy HOJ Isfw Colsf dzj S Mmdz" d3 d £ dgj daj dzq
Zdlstsmi jtedets?2 B dEsYjS. I} ted dH'BSOs BOWRAZ] Z@Y B Pdzj
swy jdzr 2 Bj sOdzdztss o OlsisMl j todzs®S didfipcisjodifyrS jo  zdndHi
SBtOL o Odzed j 3 Mozt dzr 2 Cdfzsls (ckzOoa©® 3). 1 Bt
sMOHC s ftode jds dzj Ibtsd €5 € OCCbkBEzdYYydd hdt
(teOL &zdydz' 7 SCdMmdss, ®HRBOStesl dj i3j dzlstse yd fi)dsjvdgdg’ dei
ftesyj MMOB jj HIjCLOHOYdd) (kOO 4). ¢dstey s
cdHtesndBdUjMSd2 tjydd3 cdHtcsMY jtodzs? B dsYS .

RL®Bjdzj dzdj ftodtesHdy n fot2flse Ob®shi jtods2, ¢
OCkdodL diese Odzts Sl dzj €d) alzj ©Qehadap2n  tSib siskgs yfig fij
Gjdaj sduyuijmSdn ftysjdede’ n cotedLsdzsORF d §StesHORA
ozt ddz' steOydtsdzdzr R o t5H L dBj dzgd dzts & jtsadagd yuj MS ks L
ltod dzj2ltcOdzdL Oydd  d dzf d dz' Is te © ydffipefiadzztsi i) ls & ts H ts fg Bzyf
ftesyj MMse  OSkdeodL dtese Odzd ! %% Nlaf’j §jMFE" fog o j dzO
BsedddL Odddf BbsHESSBEOL 28 hdn d3ddzj Odzse  dzd IstsfW j

tjeddzOdz dets] fesWodzjdzedj HesyjmMimse L OCdMdz
cdHies] MEBY L sdzOdz dzsfisd 9-C dm{@ECdsdfwde ifS d & j tf caafadists
[otetsf j2MCts2 yOfmlsd t smfdd. vAakuh jdedj COyYj Mmise
sBtcOL 5o O dNab i O, dL d3j dzpSagfiffdztshisjdazty didshhdztseo d 2 d ¢
o jdduj ddd ¢ tdyyddEgoyd?2 ods did

g4 LOCdMdzj dzgdj &3 otsHBO RN O h j2  Mmtcj HT d kfmdd
mMdMmlsj BJj-f sotsH O OCIlkdeodL dtetse Odzd M ftesyy MMmr orh
otLHj2fMadj Ctbtster 2 d o jMmlsjflsejdzdzgr 2 Ekfdztse d°
fSHL j Bdzse 0 CCOMdBSzOIsdzr = d L OGdY Mtse Odzdz’ 2 ff tsts
B dzj tOdz dets2, NJHSCB2 d GOLBoB?2 WOL'™ Ekfdtsy ddzOof
dzj Qo dztso | MdesMis-f sBEHB,] BO BEEHP] tjL it oL tetsihds
Wsteds (¢ dzOo ® 5) .

] tjLbwOOEdw 1lsdr ftetsyj Mifss ldj yojlsmw

otsHBBO 3§ h O h d A f sStetsH, McOB BISEC O ftcdtoetsH dzr n G J
il
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COtBSdzOIsdzr = Qo dzso j M2, dOSfdzj dzdd IswWyJjdzr 7 B
O BHPBSSHO dzO o thHstONR| St jdzkz Sltc Jftistcts o SGyi B dzH d f 6 f) B B Oz
CdHtesE OteB sdzOIs " .

1 sHL j B3d2OW cdHtesMY jtcO o MmdfijlsHBj s §3ts fgis b tc dzrv,
LOR COshdd3 L o j datscs. 1 Z20ydlsj dz@ dzOv IsteOdgW stedZOyYd "
Iste Odzi W ste 3Oy d d ffjtsctfoggj i@y dftasdets’ = f tesyj Mmtse o f st

ltesyjmMmr o7 h jdzOyde Odedw d wOMlseatstej dzdw € OteB 5
fjtoj zo dzOy dzgj dad W rotetstf j 2 MC 52 yofmlsd t smidd Wweo
cdHtese jsnddBdyui MSdr ety McOS OBHtsfse P dedzts ils tdz20 g
f StotsSH. RL a3 dzjSdzfffg dzts bs glztlzf® y defs -45 € f fi ldz@ dizt$ alzd] ldzfsdz' dzr =
Ols BEts MW j todats 2 , GdHtetsMW j todats 2 d dzd s ts MW j todats 2 5B
Octej MMdo detsfisd ftsHL jd&ider = otsH d dL d3jodhyjdad do jets{cHidalx
Cdzd BOdUjMSdR LdO (ot j2MSs2 yomisd.

L fddzj ded § ftesyjmmse orh jdOyds Oddy d tOfis
fteswodwjlsmw o Ekd3jdz hjdedd 7169 9 5=l . 7 .150 HOZOBZESSE d 1
HiWwdydlsr dofr " jddy f§t §O0d¢ ydlstz? ydf o H js dztisdsdels{ta) O I
L dzOyJ dzd v . Its tjLEzd OISO ddtse tsdzj Isdzd - dzO B dz¥ H
Gsted L tsdzls On Slsd3j yO4 Isfw dzOte OME@®Y U4 H¢ d J L o3¢ Gl did g
o sHBdsMdzr = MdMmisj BZOR .

[ ddzj e fdguistessc eOW dud MSCdJ Y 6] H jSHQmdmEzE E¢ O &dzx
ssdzh Of MHjteydlsmw Codifdzj §M tOL dzd ydz' = di3d dzj tc O &
NddziLO d BOwecOdzyO, BOtdl, MbstesdzydOddls, d&OGdzj L

l lsOBdzd yif tcchaAj H j dz L dzOy g dzd v HiWwWdydlste dz0 fi)
f StosH SSBEO Ldsdl] tOdzise o 9 jton dzj C OB dedes e)e tsdz! dats 5 o

vsOBdZdyod 64. tjLkzdz sOlr wfftejHjdzj ddY tcOfmlse stcW
COteBtsdzOIsdzr » f StesHOR { CMf ZEOIdtelzj &3 = o tSH

]l sStecsHBSSBCOL| [ JOf OL tsdz d L d3j dzj
3d dzj te O dz’ defr " j ded ¥
[ &zt d3d Is 60 . 3 51142s
Ldqm sEL. 09 158G
ddzG dHted IS skl. 26LMG
[Ocdaj L dls Sl 1. 28 156G

1 tod OCIsdeadL Oydd ftotsyj MO or h jdzoydoe Odzd w
f stcsHiBtSBtOL 28 M dj d3d dzj tc ©Odz' L tsdz cidf gtc &6 p tzinz@ o dz
Fojddyjddj oBddjtceOdzdL Oydd HwHL jdgde" » otsH L O M-
MsMmilsOo j .

1 51 s sdi3kz fted Bsdzd Is stc d dzG § COteflssor n ftotsyJ
mMfsmMsedmMisd ftHL jd@ide' = otsH 5 tjLEd IsOIsSORHBE Hts
dL thdsedzr 7 &iBjssHse drn ftoswedjdedw o Ltsdzaj Sdij

t OLtcOBtSISC O Cod3ff dzj S Mdese s WBsdzgd Issted dzc © ff SHL j «
tcOMf osMistceOdzj dagd W Bdesetsdzj Isdzj d35j oL dzr 7  stesH, o Cfs
Isj tcd3ts S OtefMmis O.
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10€ dz¥ uJd dad J

t OmMMdis g te jodzdeL dzed 6§ f tetsB dzj 3" MowL Odedz § - ) dTfr
ot d3j dzdz’ n sMmtse § dzdetsls § 2 fsHL j d3dzats 2 GdHtetsMmW j tor
Odzstetsf 56 j dgdzr 7 dMlssydzed S s tOMMtcj HislssYj dedetse s
Mzsy dzr 2 R OLOCIjtc BROEHY stc3OYdd jJ Mme

VilsOdzatse dzj dets, yYlsts ftod RBIsedzjlsdi @3 Odlstetstf 56
dzj cOkdodz 7 fsyjmhse, My shMsemlse s h g~ Is tc O dzf)!
CGOLtstsBtOL dzts?2 W OL o GtkzdzZstso' n otHOR d 1 CMf &zOIs

1 tod d3j dzd dzd | & tis o3 tfdgixjdgdfisdiste d dzc O, o Cdzs yos h jets
ZOBdzsE Hjdzd?2 d ®Gyjde&d twjLEzoz sOIstse, fsLotdzddts o
dzj cOlIsdodz’ » ftetsyjmimse ot otej i3jded d o 1 tetsmlistcOdz

| desetsdzj sdgww MmdMmilsj 30 dzOB dz¥ Hj dzed 2 dzO o SHtsMB Bt
ftoed osHjdBlzs ¢ j dzgder d3d d dzOdgH h OWlIsdgr d3d Efmdztse dw o3q,
slsHjdz d2" = Idtitse Odzstesftsej dzdesets otsLHj2Msoadw o
ZOf stedz" = otH, O bOSCHJ EMddy ddf: diBdas BT oqL @ twdhyy.
o S H s dats fiffds" | 3 Ofip g

Il sdzjor § dMmmdzj Hs8 Odzaq W ZO oBHtMBSKOR [ s s
s Odzlzy ¢ 52 sB d&zOMls j 2 or woddz ftej ddBzh j Mise-O d
QdzOdzd sd ud MEdn dBBj stsHse ftod tsyde]did Giag sadaf] dfjsddisyty adzls
fSHL J d3dz" = 9 BSH.

leso dzj ded § sy Mifse L OCdMmdzj ddy dd3jdls ] c6d
Bzj MStsd s MsOHd2 ofs otej dj dzd . R tOMf sl
cdHtesR dBd Ui MS IR Mo & Thipksat Og  fJq o35 fak) 2O @& O o dzj dzdat
~rdBdud MSdn fosydafsel oshisd &j dif dzd ¢ sd3f dzj ¢ dze" -
ZMmilsOdztse d Is ts ) ts B-3 dlatafsifS d% d L af IS &Bd d3tsH j 2 lseo d 2 )
1 ¢ zOIsdtclzj d3F » o sHBdsMd = MdMmisj 3OA .

10dBtsdzj J HddOBdyds §| bteOdhW sted3Oydd f tsHL j d3dz"
cstesHMC dr 206 dzs @ ta Asyddn sjtetcdlststcdwvrn tslsdzj yo  lsmw
dzj cOIsdodzr » ftotsyj Mo . I sdzzyj dedz" § tjL zdz' SOIsT
WedeS ydtsdzgdtoetso OdedW f SHL j digdets? S dHtosMW jtor fts twWH
LOMdh jdadztsisd f SH L J dgdts 20 dasderstf tsfgiy daddtsd3 o tsL H J 2 Mise
ftesydesmisd MtsLHOs Isfqw ftejHjdzt dgr | bkEmdzsedw jJ BJL

10WHE M ftosWedzdedj d3 dRdetse sydmdzj dede" = d  daj
CdHtesMi jtoj ©hisOs Ismw daj dL kzyd dedd disd d uf dgtedrilzdzci Oy
Giozdzlssor n Itsdzh d MiEh jddj d3 ¢ OteBtsdzOIsdz" = o tsSH B9 d
1 Cif dz2OIsOydd fYtHL jd&3dde" = o SH.

1 JBBaBHdABO HjIOZJL Oydw B3j IssH SO d YBHAtSHTEBH
MO8 kMY foscdsL d j tyj dd, j imbgss addsins d) ot
CdHtesMW j ter i tod Isj n dztsc j dzdzts d3 o tsL H j Qoffdsjodgjddzdzr R
stcOdmW stcd3OYd?2 §HL jdigder = otsH ftod tOL dzd ydesdz fy
"OClsstctse IstcjBlzjls ftoddsd dzgj degdw Ctd3tf dzj C MO teOL dzd ydz
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1 i Misck®Y Gdsc sdj sddj dmmdj Hise Oded s j § tes ¢ j dgdg” !
MdMmlsj 502 esLHj2Msadw ©hlsOs s dzj 6jh j dedzr o&q o
MscOljedj2 di BREOd .
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