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MisOB d dz' [daSEPSISO da tsL dzgd C O h d s Misj edud MS d
dMmEOY jddw dstdOd dts?2 MddBdsilstedd ¢ 5By dzj
Codi3f dzj M s@@®p dzr | ¢ CtteHd &ZzOYydd, Zyomlse
OCoOC sy dzj C M Y J reasjiaEod IdE c2s  danlseaigiErs s dz O3
o sH37. |

10 EfMmlsts2ydotsmls! nd &ZOIsdz" A ydq¢ dztse fi
sMmdeso desMis! HEodstodsets DOBBGOIs PLEisB| dE3d dd
1 dzj Ctosdzdzsets SBAZOSC O, f o jdzdyjdd & €
MewiLd M CObdtdtsdz OCyjtflstesds. u ttsmistsd
f tetsydztsfmls Mo w L d h f tetsls sdats d3, Uy & d
¢ ts a3t fightg ts © . l mMdzj Hiplse d j 9" MsC 52 i tc ts y dat
BjlsOddzsotsets fftoslstsdzgO Hdzw Btsdz h ddzlse © ¢
L dz2OyJ dzed W - tc1eOL 8BS ddf sy dzsMis'tsc o Y eds Is t=
Mdzj H s'aABls jtii) dzts 0 dets fgtiets OB tSsA3O O L ©mIsAY) s Ag@da @ Cdi]
fsmdzj Hdzgj 2 CtsdeMisOdals CdMmdztslsdats?2 HMMtsydC

[ iYHE shdets o desfyls 4 & OstsdkzO OLBLO (
dzOB dz6 HOj Isqw  dzd dzj 2 2OV L Qo dMmd ddtsmlis! : UJ
ftesyde) J Stdi3f dzj € mr . [ H dz0O € tsdzjHiipiEWts daizdk asO disHdis
mMfsmMessdz » ¢ CBHdEZOYdd, 1O L Osdmdd3ts:
or f sdzdgw j smw Istsdz! ¢ts Hdzw dZzdeOdzH 59, sB tc
yqedzse Qo desets ttOLBjtcO® d tsBdZOHOE hdrn
Mo wiL g 2.
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| wodzjdadj oLOddsmMowLd BiyHE Mt

Codf dzj SMsBBLOLEZY N j2 Mfshsedshls: s (Lo
diMmdzj HiEj dr & Sdf dj ChHsdso .

1.3.1. [ftjHijdjdzd] CtdzmlsOdzls € d M

[ dzw sftcj HJ dzj dzd W ¢ tsdzfls O dzls ¢ dShfrpiElistiats
b2 ydotsfisd dn St®RfdjShse ) djtlter
B4 s sH s} dey d sd3 b6t PO ERBH. |

) sfdzj Hiso Ols j dz' dz | CtsdzmlsOdzls’ € d fdztsls dzts 2
dmMmdzj His9 Odad W Ctcdo 52 L O d M (leizs@ls f tc deg O o
1 CodoOdzj delsse M jdzsyd o §jtjmyjly dO 1
tcOMmlseo stecsdz sSMdzso OdzdWw o tSHdSEtS tOMISo SO
mMsmMistsdls dL ©WYWHO BERWjtedzr » tsBd&ZOMISj 2 d
5B dzOMls' fofsdy@iEstc deo@OIs' dzj L O dMd Bs tsls tsMis O

[ dzv Sl dzj S Msdztse  d3dztb) suChrfipistds dig HAdzt2d frpdiztsy
slseo j yoOjls sish jf dzj dzd § dzi MC tsdzr € d A i totsl
SHdotej d3gj dgdes d o' ydmdzj dedj  smdzj H sodCHs j
Mz yow s ftesdmMrtsHdls Mmdztsy dzj § .

R sdz' L v EMmMdzsedj d&OIjtedOdz' desets B OdzO
MmMlsOoa dzv j &3 MdMmisj &z ¢ me LktcOodzaj dz2d?2 M c¢r
GHJ 2 m. ltcd drLoe jMmisdegr = dMmn sH 2 X tsdayjyd
sdatso Odzgd W, dJLtcOMrsHB OdzgdetsEts ©® H Odadets?2 |
mMdMmisj i3z FtcOo dzj dzd 2 d f sdzz ydIs- L dz0 U J
HdMMsydoydd.

lesyd M Sdmdsbds?2 wdsydoydd udl' 6]
fpdzy Hizs N B ViR O o dzj dz
_[HL]H']

[H.L]
_[H,L]H]

[H,L]

HL U HLE Ht K (1.5

HsLEU H.L’E H¥F k, (1.6)
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H,L’EU HLE H#F k3=[HL3][H+] (1.7)
[H,L"]
HL°EU LE H# k“:[IE;]L[E]q (1.9

1.32.s sdzgmils Odzlsr € d M dzts 19 detsi2dz ] HidpfmfiiPsiedls O g deg 2 €

[ Odzdz" § 5 o] dzd yd dzO-tgméizts elzblpls O thzls 0 € P s Is

tcOMlsotstcOR Crrcs HBMsPB®ydzs 1 d3dzsc syd Mdzj

v OB dzd yoO

J] dlsj tcOlskztedzr § HOdzdz" | 5 Ct5dzMsOdesOds H (|
¢d dzislls 0,19 ) KNG

U Pk Pk pKs pk, | 4 M"
200 3,00 3,58 6,93 10,13 | [40] (1968)
25% 2,40 3,86 6,83 9,82 | [41] (1971)
30% 3,25 4,00 8,50 9,40 | [42] (1971)
25% 3,20 3,84 6,99 10,06 | [43] (1983)
25% 3,20 3,86 6,85 10,23 | [44] (1987)

litworj HOddz § (EI)MEGEBDEOdgRSARr s BT
[ 02 jta8ls CoigtbtebRL Jicse Odz -3l G © dndp dizts adts 2
f sdzlz yj dedz” 2 S s dzj € f)ts 8S-off Ltaty 0B jfirpds. © o wid» fdzj fyjdsos ]
B4 N HEZ o dzoud dgddsdL oP®dz Isj &3, Ut dBsdzj ¢ kzd
Miststlzlczr Ho B2 dsEts BjlsOddzO. v OCdd GBHOL
ftiesdmMAatHdls fslstsdditss O j ¢ O Y dzis ¢tz df j
5B &zOMIsd flstsddelze sw yjls' t6jo doHOfBEIgH d
1,5...0,5 ®BteOL ¥ Issifvf HLO Is Ct0@dz ¢ jls s tHftdats d fi]
Cruvéd, SHdOCt Mtstslse jlsMmlsakzy h dj ¢ sdzfnls O dz
SftejHjdjdr . [BtOL o Odzddj o @ds 6B GztlzH § B s &2
ftcd wOMmdstslstej dadd St dzj C MstsBtcOL ts9 Odad W

| tcj ds@s ) , [  saylftstfdpdso Odzdzz® OB sSlskz |
¢ sdzmls Odzls ' HdMMsydOydd Cr 1 cs25W tlsfjaaa@es
HOdzdz" 7 5 &BjlssHE Z9Oty,j dEBAL®, 6 HEEOO t@C
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JHdddy d&j dz " jdzO uffj sigzzoyj dizfla@f [ Q2 J teusstzizg (Pl
sMisOdz! dz" = CtsdeMlsOdzls EZHtso dzj Iseo tstedIsj dz' datsj .

dtlzdzOtc d wvteO2eojHd tftejH]Jdddd CSfsshsdd
ftesbbtsddlsdud M2 HdMMsydoydd ¢ rsy @23 e
fsljdydsd) sted yd ME s Isd s tedsjoldelzd ' d fiffisty
1 dzj Hisstelzs t Ofmlsotste Crrcs, Htodcetsilstse dzj dzde 2
B' dz LOMdh jdz ObdisMW jedts?2 OLBO sl HJ.
HOdzdzr | tsBtotsB Ols' 9 Odzd My fts ) ssHEO2HY fak
o J dzd yd dz CodzmMisOdzls v EZzdzOtctsdislsdzd y@OBHY H dS
Hickedrn Oolbtstctse . l J tetsvW Is dz' t§ O Istdz@a delzddzgd W ts Mg
tc OB 410

stsdzdzj e Odetse d 43mMts igpdzged & Odzd € dMdzisls dz
s sdzmls Odzls T HdMMsydOydd B" dz B tej Hj dzj dzg
254 q | KNOYH , 1( s OB dz 1. 1) . it OB 8l 0O
LSy jted d3j dels Oz detsds bktesodzj. 1 O2Hjdedz j s
sdeso desds Mtstslse jlsfmisoakzs s HOdzdz dz [ ©O2 j #43D.
Bsebkls Brls! dMisd LsoOdr ¢0OC dOWEisdEE,
z s s ydaj dzd W

J tcOBtSlsjy [ jJH] EB&EhHhBPOMEIA4 HIMMsydOydd
fslsj dzydtsg) stedud M ddz B ssHtsdy ftod Isj di3Y
dqoodedets? Mddzr . [ Odedz" | ©BOBSISOdZ "[40O0 (CHQ
1.1) . [ Odzdz' | GRts dAYty difislc@dgly ts dzdzetc j iy d Is O dz’
ddedzts 2 Md dzr 48 . &z td Q edzif judffiizO[X vs plalgdz’ O fzls v dzv
0,12, Mt kOl If gy | dakiziky O dazls ®Bg slsj [ OF

] feedzd COydwr dd oMicHO MmMtseh Ojlsmw
fst ssd3z  IstezH dzts MH j dzOIs! 9" 9BH, dz By G S C
ftcdosHddr » tOLd &3 OolststcOd3d, GBEMdzse dz
dqdzd Htizedns MisjtejsdLBditeses Crrcs, ddzd >

I tOB B8] 4 teddi ulfeds oz v dzd & S tiffridsjrdglsdzd dzedd f
Srrcs §objdydsdsedyud MSidd3 ojssHsd 1§
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LdzOyj ded ™ & JEdsdmAz. M@AW)OMyYjls’ o f sdzdzj ¢
Msfkkmlsoks hdr fsesydy ° fsyjmMss, ©ddg
dzOH j ) dz" = .

v OB dzd yoO

s sdzips@d MMsyd Ooydd 1 Isddzj enffdufis @i digs O o
t § ©C ydd| pk =0 1=0,1 1=0,5 1=1,0
Hil U HoLE HF [pky| 3,45 3,20 3,33 3,28
HiLEU HL°E H¥ | pkp| 4,28 3,87 3,76 3,81
HL’EU HL’E H+ | pks| 7,52 6,85 6,72 6,65
HL’EU L°E H+ | pk,| 11,12 10,23 10,16 10,10

l1tcj HMIsOo dzj dagdz" | Jjodzdls @ mizlzd Usjj tedizts d 820 d3d
Miskz fQilsdm HdMMsYydoydd ¢ isOF ifhgzR 159 thdaticeO § B o
HOdzdzr », | stwzdf y§ delizh§tctfo Odzdzr = L dzOyj dzd v A
dtsdedzgz e Mddzk &5 EtcOodzj dzds ) tSHEAEDG d dzH c

pk +oq?1¥¥(1 + 161%%) =ik A (1.3.2)

G HPKIpKAI slsted yOls j dzi dzr 2 Hj MW iIsd ydz M qas@ @
Metslse jIsfise j dedats ftod € tsdzj ydasR{ tsff lsivdedgda@s?
[ iBIAY CC jdf i tc@L desfyls CoOHIOIB L OtV H IS
e Ocdtelze M dIn dEAddOd y ;i d doT  taigfipisedsug@n ¢ d 2 ¢t
nOtcOCIsjtedL z8 M d2zj fusdgjddaj dgf js 2H diis s s W dzdats 2
tcWH Hicl ¥ g 48]0

RMf sdz L v L dzgOyJ dedw CBsdzmlsOdels HdMmMmtsy
tcOQo dzgtso j Mdets] HBsdzj ots] wWOMftcjHjdzjdedy yOoOfy
pH ©OfMmMlss stcO. 1 siistetsj dzd {f to jHH]) Q] tai@fdydy dej&ir
or Btstc O sflsd dz0dz! dz' n Emdztse d 2 dL 2y
Ctod3f dzj SMtstsBteOL 5o Oded™ d Htod ddalsjtefte]ls
dL 3 teg dad 2 .
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1.3.35 sdzMmlils Odzls '
1 od WO fdzj dedufdzmis®@dAgmsyd Oydd
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¢ d f)dzts Is dzts 2

Hsdzj o ses tOMiftcj HJ dz
| =0, 1 "f.tcd

HdMMtsydcC

¢ 8§ gfsdr) © 5B

B dzsC Oe sdzs,e ' ©  § dffndzizts d 6z dzeNgNORHLE fry ENfiNzts 2
Hdf e s w2 d@tgod 1d)1 Is d dzj deHNNONUINFISlE S tc Of ois Y o £ dftdpx
(ST uvi)ted L dPyds o

L dzO  fipddcfdd]  d) eddispd) dzls o 2 H
o1 W ol dzdys H iz fi) dztslEdiasjo diyo 52 Milse O.

v OB dzd yoO
stsdhsOdls HIMMsYydoydd Si&fdjShsdss
Cqmdtsls ftod 298, 15 s
| |
s By dzg & pk 0 01 05 10
Croo | Lk 223 202 1.92 1.90
i K 317 277 252 245
K 6.82 6.20 6.17 6.22
ok | 1105 1021 9.03 9.89
Cr o1 | ek 320 301 2 08 3.05
K 4.29 386 3.79 374
 k 6.72 6.09 6.03 6.03
ok | 10,69 9.84 9.69 9.61
1ol | 6k 361 3.40 346 347
i K 4.68 4.24 4.21 415
i k 6.88 6.26 6.21 6.24
ok | 1048 9.62 9.34 9.19
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} sfydzj Hded J Ho J fiskzy & dzdsyf dzy § Migtlzsg Oy ¢
fsslse jIsfigldsatez bolzr fAiBjsOddzsor R0 Htetslstsdse,
HdMMsydoOydd ¢ Otss tsCiffsftalr def dhf fsteuzcla o o dtdgf ts
9 tWjLbEd sOIsj slsh j f ey e B s Sl wiziztfo  rttcld
COts ¢ Mdd df AdCeradfYO sy U md dz' der B Idedmizd"id
Bsdzj j of MisSks §dfdsls disSheste B st ) d dg'ted@’o dizf
Hjftoslstsdzd tetso Odz' f tc g 4 o jlz@etindstis@®j fitff v uf sHHs Is
1 Jd Cbtstesy w©wOLddudd od dzduyddz pK HdMMsyd-
ctolzf { oC r BN r vl | -0 dfnsd d3ts Alz Mo W L Odzts
flstets j dgd v ISiitaftc C Olsdz' 7 BdzsC o o dzzlsted Bsdzj € |
NiH®O ¢ dddOUsiilzhdEzOdizd dzOls dzs e s Isd f ©, fiHs[§8lsw 3 j -

R. 1. | B dzts o, o  HNe finfy L to Is4E)ts) I I tof to iyt tRiY
Csfisf dzj C Msdats @ ftosdLotHdE » HJSCOtcB sdzso T
Llsddzj dzH d O d3d dzH(Y 310 Jdpss dzief as € iz dzH O d3d dzHCd[ G dg)zsls
Cdfmdztsflsdz . slsaRj Isddz, ylsts L O ¢ dzs yj dzd j o
dzy Md B4 Iste d Ydzts j s ldstastsigizdzdfjte J H Mis Oo dz¥ j Is  d dzls
fcsfdzj Hso Ols j dz! desflsd f eslstsdzd totso Odzed W  H s dat
slsdzj Md dzad d dz0O 2 Hig Kiada] 5 oy Az § tetsls s dzts o
Jdzd ddz@ &8 COeBCMdd dz@ B ctekf § O.

v OB dzd yo
stsdzmlsOdzlsT HdMMsydOydd Ctdtf dzj ¢ Msdatse
|= 0,19 MEKNGsj
pk Sor § 450 Crr d¥] Srr {45]
tc Kk 2,21 3,20 3,99
tc k 2,90 3,87 4,27
tc K 6,75 6,85 6,87
tc k 9,40 10,23 9,82

RL IsOBddyY', 1pkts pkedgEaisis s dzdzs ko j dzd yd
Crrfs < Srrcs < €Crr1r141s. I smMésdz S22 1 Isd
Hdzd dets? kZedzjtetsude 7 yjfj2, Hted fsdsh qUSt
¢ OteB tzC Fdj ¢ tollifsthrdzs MmH J dzOfki d pho' fiptstdsHls, o § 15 )
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HdMMsydOoydd { tetsls s dAs® to Bt fivigdas dat iz Ac ol f o .
Hizddz' bkcedzj tetsH dzts?2 Iyt Clisfind dzdbasO s fif e s ts H
dpefted fitejmtH] s Crrf sBteOL E@, | sBSY dzt
L OC dzs yJ dad J , Yls ts 5B tc OLits oaNBIdzdij o v soigfsistiy jCtd
cOMMBOtedo Oj B 7 Stk dzj S Msdese , 1 tafsts dpfits
LO fMujl it 9 0 { tetsls tsdzts o Ulsts B sty Pd:h df'nn ¢

2s skl dzj CMsceacOLizls s @ j{ dj dfjAdzl ts
fsHC k] §

21 stsBf dzj S MstsBcOL So-DdAff b H ¢ g iz dzalsfig o s 1

ltesyy M dzj CEiEsB teOL s Odzed W  gd fis det@O L dzq )
ZdcOdzH OB d, o It ydmdi Sc&fdjs htdo:d
dMMmdzj Hiso Olsj AR j H f dzfode®yizt €z d3j dzlstse Gt OF k
COC o ydes?2, OS¢ &1 dzidy d oSs@ts d3f to dléctisdity ,
cOMf sistcOdzj dzd j o 52GARIUj MS B3 OdzOdzdL j [
sl dzj SMssBOL Sd-OfzgH ¢ o k1 dasso B 1 dzts

tcOL dzd ydz' n jts®n OHGAstgzyd s 3j Isted .
v OB dzd yo
[ s Oted¥ &3 StdhlsOdls Eflsts2 yde tsfilsd Mt *

| = 0,1 KNO3), T = 298K

MgL CaL SrL BalL g mr dz€ O,
6,09 4,72 3,37 3,80 [53] (1968)
5,82 4,23 2,82 2,12 [51] (197])

o) 4,58 3,76 2,98 [54] (1989
5,95 4,44 3,00 2,35 [55] (2014

R L IsOB dzd y " 2.1 o dHdats, Ylsts L dzOyJ dzd
Codi3f dzj S Mtse 2z [ M Crrcs mMntsHdAZ &34 Y HE
L dzOysdzdlz2yf o' B tc Odz' tcjLzdz sOls,r IgfGSdzj & B O
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ZO2H jd'd ffOdBOfify Eyjstsdz eafmjrn Mtsfkzlsmisezs h
ftoslstsdzdteso Odzedz" |  HobkWHjtedzr | Sl dzi €My
gyt sMisOo dzv W L dzOyd ded W 1 CAs digh dB ez H & BRI P
Cli3f dzj € MtsdzO Bq , ftesdL o sH dz' d3( HdSC OteB 50

fMdzj Hize b jJ.
v OB dZ2f2y O
stsdmlsOdids’ bkmkss2ydotsmisd St djs Mt
ftesdLotHd di3d HJS Ote® ,shztsed " Hic £ wf jn disisC

st dzj|s s df Mg™ ca’ st Ba’"
Crr [ [56] MY 4,51 4,80 3,45 3,38
MHY 2,34 2,61 1,80 1,85
M,Y 2,49 2,26 2,12 2,07
Crr cl[ss MY 5,95 4,44 3,00 2,35
MHY 2,63 2,50 1,90 1,53
M,Y 2,19 2,01 1,19 1,05
Cror 1[57] MY 3,0 2,59 2,25 2,47
MHY 1,26 1,57 1,35 1,66
M,Y 2,74 2,86 2,72 2,66
LMiss2 ydoe sfls: dzts tc BO dz' dz' R CdiRf dzj C fts:

d3j dz' M Of Ismwdeded dEIYHIEO>SNdedr > rr4s., dL ftede
sOB dzdyjy HOdzdzr = 9 dH dzts, Yylsts Hdzw ofmjr Is
Crris dOB&:HOjIMY Egjd "jddi b&NESXCL]s
>SS >BE . rdzv Crrfs i1t ttWH or ¢a&fF rMJIE > MC ¢t
Ba".l sHisB d&ZOW L Qo dMmd dissmls! dzO@B dz6s HOj Isfqw
d o Mzeyoj M Crrf[s, tBtOLEZEIsMw dzdh+

1 OB dz¢ HO8 h OW fpw ) Csi3f dzj € MO~ hj dzts
fsdzd Oz dzf sdzd ¢ OteB tsdetso ¥ d&3d € d fisdzs Is G439 H s B ¢
tcOH d z figkdy tcdfCef’lz> SPF*>Ba™, WEV JCE& yOmlsts dzj Mmtse
[ dztse (4 dmmdzj Hs9 Olsj dzd B WwhdgwsIs L Ists W
Hsdzstedz" = ctelztf f sCtezy O hdn dtdz d3j Is Odz
oL Od iBdzts jd o Bz PzC | yOMls dzs gy . H dzvs ¢ € § di
9" MCOLOEZ ftejHftsdzsy Jddd, yYlsts MmMdzdh Stsd3 Is



3C
fsLotsdzw jIs dzj Stslstster d3 dL dzdrm L Od3d Misd Is!
d s d&z0O, o tjLbkdr O] yjcets ¢ tselzd Qs @i digs e
Bide i, Ul £TCohidpih] oMetdii {51 Hd
ftosmistcOdzmise j dzdzOW CsdW dekzteOydw Cruvd SO
Bjdz' hddz dzOftewy jdedjd3 o MstczCIlskztcj dzd @ «
ZMmils ts2 yd oSstndst dzjj Sefitsts o .

I its¢ Ow HsdstedzOw MY sMtse dzsfls Ols s d3C
Srrfis d Crris YwdesHdl ¢ bsdgkz, uybts
LdzOyj dzdj €S tsdzmilsOdzlsT Emlsts?2 ydosmisd ¢ st ¢
o MG 5§ s MtcOo dzj dzd ¥ ¢ MusaddOdyd . H tf I AP«
Btsdz h dr cpxfdafozsdiizts oL ddC Oj s ff tesmistc ©dzin
Wi &3 Eflsts2 ydo sB&E/SFoBadedzy § Misaj &3 & ¢ &Y dzj

1 OdB tsdzj § Emlsts?2 ydor Ho zWwHjtedz | ¢ szt
Mo w L Odzts, fMmylslisj dfne v L ¢ COteBtsC md dz dz" n Gtolz
ontsHWh ddidd o MtsmMis®e HoeokwHjtodztets € &Y dz
Srrfis d Srrcs. Gbts foHbojwyHOjkMY d
Csi3f dzj € s dzO B , L dz2Oyj dzdwv d&3d Ho kza Gtfiydoayd
Srris.

22 stdBfdj CMesBEOL 25 " d j-A s s ish o 1

I Bte, Odz¥ di3q dzd B ls dfts e @ldetetf BH C ol §§  f j to
fnd Mmisj &3r ~dBdud M¢dadsted ! dgeHdfdaplists g .dzdz" 2 dz
e OMd3Odsts o Ficlkz § f J L dzj d3J dzlsds® dzdzd| @ dizf Isia@ attaif™
O slsj tedzr B Mo ts2 Mlse Odsd .

I 5 Ods s dzd2 Wodws kW  BdS etsB d 5@ jlsdpy
L dzj d3j dels O L dzed. | Oczdzg? SkE@ Oxzif L 85 deqp deds
deOMmls 58 2 jffgis] oy © dadizj B dejsls fMOsE 4 0 B s dzs ¢ d U |
OCdsiglstdz) B3] BEaHdAYIf T MowL Odz0 f 5 MYt
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C 3 dzj S Mdz j ftsj Hddzj ded ™ fr) CdMdzstetsH
BOdstOMse sted d3F di3d W sMW Ols Odzd .

[ OMMMBo O HEWY BSE® o Gd diwdL Gl &
dzOC Of dzd 9 Oj sfw OL tAgzO o ez’ dglzj 56 6 7, hdlstse dH
fduddd, BsLey, §sysor d MmjtHj ydes2 &' M~
Btstc® dL EkzyJ dz dzj H sMis Ols 5y dats . RLB' Iss¢
Y dztse j € 0. I tsdzr hs2 dLBr stsC BBteO jHA dz2Ol§
OCIlkdodetsfls! OHtej dzOdzd dz®@. 1 tcj HY sdzOG O Is,
wogdweh jesw ftsdLotsHd d3 f tetsS Olsj A d dzO,
StelssB Stedets? SCdMdslss2. 1 jHSMsOSS BstO
ZOtclzh Oj s Wi} Otk 5B d3j dz

HSH j 6 Odedj Odzs g ded ™ o tstc EDdzd Ly Al [z il
Mezlstsydetsy YslstejBdzj dzdj  Odz¥ B ded W ¢ ag§ dgef elzg
5COL"90jls oatsLHj2Misady dzO W j to i dzlOO ldnd asds
e 52 Mise f ¢"Qfs BB dfds MO dpj "COEsdgl dfjnC fdz’ =
B tcOL 25 hyddreffwn ostce OdedL BOR. Clsd C Olsdtsdz
dzdn R OOCIjtdts BSHdAdZOCEots] CtotsteH d dzOydt
Odzs 3d dzdwv o BtecOddL B3 Issted3tsL dls Mmddzlsd L
CoiRf e € gOL ¥ h j 2 Mmytshse dsimisd Odzs dgd det
Wjitcdsj delstseo, EZyOfmlsekzs hdrh o Ctotse jlso tstcj dad c

| Odzdzd 2 o f tod stV Isatshiglis t€ jsy @ fdzj H s ey dndz
dzOL 9 Odzd | ctej HE d?2 L dzj dzpdzlség, h jadalzr s dstiC
Bdtdztse d yd MSdajv agtsvde dzjj dzq .

] " MBS OvY Ctdifdzj SMssBOL 28 h OW  ff 5B C
HjdzOj s 1+ dijpzjfdelsirc ez o r ddzls jtoj hdzr &3 5B
{ O ls ted Bis G zj etz B OL oA, ) Is O dzdzts ¢

[ sMisOltsydets ddescts O s frpodedej dids) d«
GOdzdzf izv  dzj f jtojmtsHdzr 7 B sOdzdzise  Istej Is! j 2
ftoslstsdzd Etso Cpiimigr H dzd = ¢ d )t Isfgas © tsds Oz f)
BjlstsHT  OdzO dzdff Plsizy dpis a3 jf ldstezf e s ¢ o AW G VS ISto s W ts |



32
[ Odedz" J z s B2Cyeets il ddz S St Silg 5 dg@ 3§ S 1BE J

o Is @8 dz.

sB

v OB dzd yoO
| s Oted W d3r =B tcd2ip 4SO HAREJd dF fis Oatiddts of SH gz §
C B3 dzj ¢, hs0de@agds), T =298K

st dzj €| s s dzj & o1 Ga*
Cr v R9 MY 16,3 20,3
MHY* 2,5 1,83
MOHY** 5,8 5,64
1 U L[S9] MY 11,37 13.95p2
MHY* 1,90
MOHY** 5,09
Crr f &0 MY 10,71 12,63
1 1060 MY 8,01 11,59
Crr clel MY 13,86 14,59[60]
13,52[60]
Mj HY 3,48
* ML+H® === MHL * ML+ OH == MOHL.} OtewH' yOfmlsdy sfkzhj

Lvists2 ydo smis
o1 1 Ga&". 1 ted MtcOo dzj dzd d
CdiRf dzj C Mtse
v OC OV dBBMHEM B EMdse dzj dzO
Bosdj Cdz CSoif dzj S Msdzse

sEif dzj CMssBtcOL So Gdecf i MBASE® H Mts O] iSO (
or L’ §Bfl Mt OUWE t GaGJ
B te/tsidsqldad Y B S¢ seds M
ftod &3 dzd dad v
- Qfts o34 teixf S 16)® datsHiz o3 dats o

§ sfMdzi Hdad J

o SL d3tsy detsMmisw d3qd
otsL Bsy dzsfls j 2
BtstecmtsH j to) Of d §

&j Is O dzdzis o

o tcj dgw

L Od3d H dzdSisigteg QL d d o

NYJHSEMIs] 2

UISSrhGBthJ

BBic® M

fwd

fMtcj H dzd =

& hisded

CtsiRf dzj € ftso

HdSC OtcB tsdztse ' ~
z a3 dz'r 'C@F Is M 3 Sor rtgvsH.
o dzd W dzd j O3 s del
nOKLOCIsjtetsd 5Bt

fig ds @B tEn@dgts O s |
Bj s O
Htcj o j d dzr .
h fiots € t5G t

d£Qa j oH Qiztac JJ

Bj ROdssB OB IS j
s5¢dzj Miss?2 ¢ sls!
sBzmdzOo dzdo Oj s f jtemy jSIsdo dasfyls:
Is tc qolztisd® dzté dz j TOdBHY J NS 5

h g oS
Stc O686H . MS X
dmy



33

f tod d3j dzj dzd © i ted dzj 2 Is te ts dzdzts 2 Isj O d(d ft
97 tcO) jdzdzes] odkzmtsMisOsdyui MEsH WO Bffisdsdd
sChdmts] Habdglf dzd T MssBtcOL 8o Odedj] S tlstster Hyw f
ftod Wobts®) tedyd MEsd3 sfftej HQ dij EA] d ¥ p Ssdzs
dL otHd » KOMko Betso .

sy jlsOdzdj o B €tis@Y dxls ¢ MPAP dzts tc ts HAYIEz 5 O xiz@ "
CdMmaztsIs dzr m d smdzs o dzr n Wz dz€ yd sfOdAs iz e
ftoj HSf o HY dzvv j IsMisidz] sSTgla f tizDlizegzs 2 Mis o tsB tc O
BtstcmtsH j toy O d A Coi3f dzj S Mse . g lzh j Mise j dzdzt
CdRf dzj S Mse detwOjls ¢ BNERH JEZE Y dEmzd ) dzdew
OB®BO BsKO ¢ CBBYfJdnNOydd  dj Slstesddtsc ts
spY sp) d dzOdzdudy o5 dzj f SH | dzj dedatRL SRR S[ls te ts 0

Il wwH] dMhneEsd fste ®©wapLIsOd i3sH § 2 Misedw B fS
1 sOdes ZORRd dzOd3d tOMMdBOIstcd o O Isfqw o o dHJ
Clks or LM 9o0jls Moddsd dzd § , J¥ sdhff fipdz) ¥ ko Cogefty
BBtcOL slsdzg" =« Mtsj HJdz] dzed 2 HECOL" 908 Is oL
mMowLd dzdh+ ftod d2Odzdydd E OlstsdzO BtsStcO® G C

ItodasHj2Mmbseadj 3 s¢Md OBddaBdd d igd g ind
o dzzIsted € s BY dzj ¢ M de'tsAE/OMIBY =1 YR telaf 2 dz

RZN—O\
l /CHZ
Ar,B—O
I 74 d ffdzjSHeSR QiggtE MssB tOL 59 Odzdj B0
Cdfdztsls ORd . [jtsHB®B MjChtesY silstsd3j Isted o

(Mslsdash j dzd § € ts5BY ts dzjtalgls £hots def dfj t€ ditftsozj, SSIRHO o
d 5, 14 -tejozvtstahgd dzO, Il § | -6 dgdztiztield ] dzts 20 Mtstsis e
HOdzdz'dg [ MY j SbtesMSsfdd tOMmlse stetse € sdiYf C
OLBlejOcjdZlsORBd GBLOLEjIs I5jlsteO! Hted YBHS ¢
MowiLwdid f OltsdBB3OdY K t5titezsdedi@NPICHEFdEREsMiS O L tS |
Welthf jSbesMStsfdy Br dz0 dMfsde L s Odz

Csif dzj SMtse fsdzzyj dedzr 2 oL OdstsH j2Mise dj o




34
ddzd H 1 IsOdzts dzO 3 disati 661 [1)] o sais H)bdg B OdS ©
SBAQ So Odzd j  Bts dA¥ U Js 1O wath ez s 2 HOWLBY ENE.OOHMHOH.

I s olststgts BB Md flsH j e ON j INY B) B @t IO t§ dz(
Hdt lsOdztNEB)Hs[tda( ¢ d H to S IMREBNSHERHPH, 9o Mistsls datsh j
1 s &k3OMMd .

Il MmewiLd f orh jimCOL Odede’ o5, d fodgdzj rstd o0
L dzj d3j HRAGElZ § § T 5 H T ls GeORY, KO dzbs | tiz jifip 52
Mlstesj dedj SodfdjSmese, cdoyds GfejHjddls:
slcs d df CodifdjChMsdolsss f; {Isddkd djlsOc

3. AdrddBdsud ME&dy d3d ssHT dMmmdzg &«
Ctsdsf dzj S Mso

AL didsBd ud MEdd Mo 52 it 2 6 ts dfifidiz) WFrsctadan
Msstesdz dB3dgydid g o A L -8tz u J S 66 eg P d3dk .

1 sdz' " ts jjdzdLj dzORydzw s toj HJ dzj dad W oL d3gtsy d
CBf dzj € Msdets @ dizi j s i tc] dojsdpjisdad g tc O tiz dzff Is
tcOMmlso tstcj dr SR dzj CMse M d3j s OdzdzO dzd .

Il MiGeHO BN d&zs 9 Oy dets s toj HAY dizf 1§ OMsMIf @ d
¢ sdzinls O dzls EmMlss2 ydoe tsmisd sBtOL 228 h dr mw
sl dydsdd stedyd M ddd d@jlssHOBd HOJl
C siRfuigel fipf | etklz ddeW stcdzgOyde t Mmlstesj dedd s

RL EZzyd dzd J Iseo jJtocH '™ QA C 5 d3Odz jsCefkttdy ts to Byl
MY J st di3p BMEY IS Istes M) Ssqftadfisc 0o d i3y stedd L
dqdaW sted3Oyde 8 Mlstesjdzdd BSOS dn St dzf ¢ Mise

31. [ JjltsHrdvwy Riffzizy SHO P tc@OGE O thitE © -

[ Oy | H dzw mMdMmilsj i3'- sBH dedz dzdzg B Qedzdz o to (
mMkh j Mlsotseo Ols+ Ctsdzf dzj € M teOL dzd ydats G t5

i totsls od@fedin] ¢ sdBY dzj ¢ M, CdHECMsC s dzj ¢ Mr



35
Mdztsy dets ¢ 5. [l @EsOH Oy j2 Htod dLbkzyjddd ¢
COfigs®n wWodw jlsiw EMsOdtsedjddj mMisjndsd]|
tOo dzgso j Md™ ©BEOL s N dRfw Csdf dzj S f)dgo Bl ¢
CsiRyf dzj S Mso . ] sBh jdB MdEzydj kkOskEd
LS MY § tod d3j dzls Gogss figlis jn2 LISl t5 MfipldndstOe e Ofls o s
{ OMuil CdmisOdls bkmlsts2ydetsfmisd &ty ds
1] Slsj dzydsdsj bktedyj NS¢t Is d lsetotishy iQs@dzts o d |
f slisj dzyd oy devaEfslc QY g § s e s & § B d3g3ts Exfeddz@fpls v .

3. 1. jlssmm\fiddenlsOdzls EMmists2 ydoe sfls

sOC dL o J Midd@sy tc QLswamdsdadty d ddo) , kz fig lOHdXOg dsg) th

ftoesydetsmis! , ) Cobttos?2 d&GjlsOdzdz mMawL ' 9 O] Ist

wg dzw j Isdgjv?2 hod@ly € tsdzd f jOftplOai) Utttz | ¢ s o . L e C

syjddoeOjls ftesMmisj2hd? o Otcd Odzls TIsd&EOO dzio
tcOQo dzgtso j Mdats?2 tj OC ydd:

_ [ML,]
" IMILL"

1 smMétsdzr Sz BBdz hdJdzmlseo s dzd &€ @®ez®isd Mw , MY
tcOMf ctsMistcOdzj dgdzr d3 d EHtsBdzr &3 + S MY J ted d3j dzlk
ey slsd dzydtsdj sted ydksR dij sfwdydd " dtes¢
HOdzdzsegts dBBj ssHO WwWodzw jIsmw lsdesMmdlsj dzi dzOV
ZOMmlsswh jj oy dgj oy dztey M otMmMitsdL 9 SHC
HiczetsBts BMistsWisj dz' Milse 5, Yylss fwOCIsdyd
fteslsj COs M dj ) o BHJ d dzd ) MsH J to) O ¢
ykzefmlsoadlsj dz' dets tslsL ™ 9 O Isfw  ( f tow d§. | d dadndds
o1 slsj dzydtsdzj stcd yj mMStsets dB3j ssHO f sdzsy j dz
Pmmdzse dwvrn CtdSkztej dzydd dEd Y HE fteslssdsds d
s fhdzts o O dgdz" 2 dzO ted b J ded d md milsj 3" z tc
L dzj Clstetsdzj 2 st Gdg'tsaets ) ldedo.f) Y J @ L g fs.dx0 $idp &5 B 3
Zo Oty dzB Ontsd3, [ J HJ dats &3, 7570 td E3def lisf iy, 5 df  txif

M+nL- ML, (3.1)




36

v OC dBjlssH z o7TAty i dze @3] @zd ok, stsdz S5 j fd
Elsts2 ydotsmisd Stodifdj SMmse d&jdz hj L dzOyy o
ColRf dzj I sdgPl ol g || Shdtse Odzdes Bz dzO d
sBtcOL s Qs jdzd ] Ctsdzyj delstcOydd dzd ¢ OdzH |
B j2 Ctdayd dels e Oy § b BRIz IsOigasizOB 3B Has O Istg fias )
Cdzils Odzls '  EMists?2 ydots s te @ ustniddj-doispeQilxigsitztEz
Ctdsf dzj S tso . {HdzO¢ 5 H O dzdz 2 B Is s H |
ftesltdzdtotse Odzdz’ m SR dzj Sfse, O HvW ¢ st
SBeOLtso Odzgdj ©OCHdE CokfdjSMmse wWodwjlsfw
st BjdeisHf tcdetsH jdz HdzW dL kzyj dzdiif dzj Lrinfitsm €,
Hisdzy dets o' ff SdzdeW s tfghy. Efdzso dj | g K

UOSHiZY OMYjlO SCtdhisOdls EMmists?2 yde sl
Codif dzj ¢ Msa] lafiris tsaz! [79].H | BAPdzts 620 daffizte § 34 dzd dzd d
F(L]), S sltstcOW Bsy j s B' Is! 9" Oy j dzO g
ftsfdzj Hiso Ols j dz! dats BWOLEZENJafY o tOMIs:
e 5B SH dzEw @ dazd ®O yd fdzj dafy]) d&f isdeG Hdidf 55 dL
9 J dzd ydatigts:e j t@zlz ¢ Is O ¥ deizj -~ oMo W dfdalig € )  d 5S¢
M] d tfadzseCicdzyj dzlstcOyds ) d]sBiusBdzsic sis el
oLddC Ot Ils f toddzdudigicjdddd] .o 9" Btstej f tSH A
sBtOldBsets 5 tslsdd) jsdds COC d thdz® gg i) E olzds
dzj Bsdz! M ts5 Csdzd yjSoesmsols OC BB z sdatzp &34 |
fMjteiBtewdz 2, dzj Cclstste’ j] OROdz ¢ OBz’ j 1 dzj
Bisy dzets 5B &ZOtekzy dls! o MmdMmisj dgj dzdh ! ,ftej.Hdz
I'dHisdL d3j dzy dzdz" 2 3jtfselzdz] 3 HJ (2O1c] Gy HapSR o
sB d&zOtelzy d Is o Mdmidd dgj dfitcEEBEESHE O B
sftejHjddls! dn SCodhsOdls' Eflss?2ydse &i)sd
dmfsdz L 2] s detFg[H]y € 5 k& 2 Guig® Mg v € 5 ddnfslO=RAs PR
f smdz His9 Ols ] dz' dzts sBtcOddzrs d gz 1t tm stsdadn
I'rudmdzy ded § FofHl)dzq s L o sH JIsfw Isd B % d
dmf sdz L ¥ Ismw H dzw o F(ud ffdsj dzcflyy Is siHzdzS V| g of



37

1 CMMYf jtoed d3j dels Odzs dglz J OHIOdztfztc g  j toj d3j dzdets?2 €
fsmisswdadetsdz L dzgOyj ded d to dimmdzj Hizj dzgs2 1
Ctsdzy dzlstcOydw dzdcOdzH O MlsOY Ismw  f sMmistsWw dac
ftejHj dZOR , LOoadMmwhdn ls B dZOMIsd ShgE® I3 dy ks
By IssHT Bsegkzls B Is! f ted d3j dzj dzt € fpfdzvic  teig teAB
H Odzdz' frs dzlz y j deder - pH-fftizdsijdyy d s d3d sted yd MS BE s
¢ dMmdzd e jsdgmdz® dzts o d Is § dz! dzs 6 5 IsdIstctso Odad
M jStetW tlss@EHdasd gz d3 HsMissd dzmisetisd3
BsHd¥ dydieso Odzdgs g OBy BEH FE M) s, Yt
H dzW sftcj HJ dzj dad W C sdzinls O dzls Emists?2 ydoe s
or Mo sftesyds’ » ¢ SRFEZNIMBe Ofists Bicl .

s Mty Odzj dzd & , s dMOdedz" 2 @ sHGRBH  d¥,
Cdsr j Hiso Sdz! dzts Yyofmists Mo tcso sy HOH |
cdHEES MC & dBfez) AN, HEER OL s o0 teds dz ikt fyts g
t OmMuydls CdeMisOdzls EMists?2 yde smis di tife tsdyfy iz
stczHtsj &3S d 2, L Odzd &30 h d2 ERddswEdglz odcj 3js dpdz]
Bsdz "tsj tOMY tetsnls teddjdk igkiOjls | 36 iz upth drff ted s ts ©
tOo dzso § Md2 o dMmmdzpH AGQE" d2d y g 36 j d@EG 1S 6
f sMmis©Oo dzj dzdzr =~ L OH Oy.

3.12.[ Ols j d30Is diasjHfy Cdasfjictso Odzed j tOo dztse j M d -
led fJwprHesMisr = MdMmisjd3 ¢ Mdzsy d" o3
Cligf sdzj dzglstseo, 1 tcOUjyHj EstOO telOm rsmgj N de - d 1€ s
Ctsdzmis Odzls sl sOpEfftrd L 0S¢ sdz Hi2Misealzy b
®BOMMI Feddsydls! ¢ bOCdd MmdfiglspiOds sdLsBd
f szzuydisfv Mmdztsy dov fizdeiPle dag@zd 2z dzdedef A dz" =
f tod d3gj dgv w disj tOyd sdadz j BB IsSSHT tcOMmyy IsO
dmf sdz' L s0 Odad j fted ¢ dzOH dzats 2 B@BOIs j &3OIsd ¢
f dzOdzd tets @ Odzd W L Ctdr@ Bj =dColgf] dzlsHOQ dzdz' =B, toj hj
OHJ CoO0OIsdzsmiIsd, 8 dzOdzdydd Odz' Isj tedzOIsdo . ]



38
tcOMmyYJ IsO L Od3d dzj dz' Htckz e d di3d , 9 BGmhseslkz ¢
ftod 3 daj ded J 3 Bj IstsHs® 2O RistzH d BOIsg azO
BsH j dzddevdfosQda tsdzw | Is f smistetsd Is BOIsj d¢3OIs d y
MeMlsOa O ttOMmlse stcO, O IkOSYJ sygd dzd Is! o
Clsf dzj € Mde" 7 () BNd tddg, dzvidadlgr jrlse s h da o 0O

Il dOmlstswh jj otej gy Mmbkh jMlsokzs s tOL dzd
tcOBoz Md2 o tOMkotstcOr d BBLOBSISSd 1 CMY j

v0O¢ bkdzdoe j temOdz RAIW [§lic s & jo © dg@O dzO y j dzO
tcQo detso j Mdeg" » MtsMisOoatse cEbdBsEjdeder = d &l
ydfmdsd d Misjndtdi IsthdafsispH) Sasd iz @], 1 dzv
sBtcOBSISE d HOdzdzr = (Y tslsjdzydtsdzj stedyd M< d -~
APHMETRO [34], AUTOEQUIL [83], CLINP 2.1 [84] d NewDALSFEK (KCMSoft,
2000 http://sinisha.chat.ru/nonie/products/newdaldiek/

[ dzv 3sHj dzd etse Odzd ™ ~YdteRd U Wt ed jmH Jtedop ozt
B dimfsd L tseo Odzd o " ydNgaAISFEK: ) digs 6 teCOpRYOz | o
o BlsjyjMmise jdzdets? dzd s § Wag[B85) togejod ' ¥zP S of &) DOk
f tots G tc ©d3d3" &z wiLr ¢y ABtolstc Odz,H O dedeM B 1o Iz G i
dMmy tsdrzd s.o O

[fiJtOydd, SCtlstster j or ftsdzdgw jIs ftetse tc O3

1 206 . lletsctcOBRBBO WAGBEROjIs EftcOodzw e h Izt
sftejHjdw,jls tcOo dztso j ipd v . g ydlsr 9 0jlIs
lTLre90jls ftesctcOdzdse CYCLE

1 206 l12eBetcOBBQ e QYBLEOjIs d&dOMMdor f Otc

EMisOdzOoe dzd o O J Is Z3OMMmder Zlssydzv § d3" n

1 CMY J od d3d dals Odz! dz" n 9 Odzdz’ n MmMudilsr 8 Oj Is

OrL"90]jls COYH"™2 tOHf tGOMNOERBEEZRATI ON

1 206 . Bietsc tc OBABO CONCHEAOT RETNW8N Odzd d t
tcOo dzseo j Mdw d ds2 SO A 3 IskOrR|g ,dz dzOr sSH J Is

d rtOdzdls drn. 17" L " 90jl . ftesetcOdzdzz OBS



39
ZO0CG. 145G tcOBEO OBIGIERSABQESs | C MY j od d&3j

L Oodfmd d3r = 4 ted d3d dzdz’ H dzw 9 Odzdzts G 5

1 OnBHdI tOMyd Isdz" § L dzaCRumjlogdyy. Sl dayd] freedz
(shdesd) d, fdzj Htse Ols j dz' dafs, Z0¢ Of &
l sLb@®Pls ZftcOodzjded] GJscteOdzdszy CYCLE.
Z0OCG.l3BctcOdRdiO0 'TCWC.dEY jIs d L Of tsdzddzOj Is
rojls ftedtcOh jdzedj Hdzw K d o" LT o90jls fto
Z & .btetsc tc COBMMIENTRATIONdZO R sHdIls Ctsdzyd dzlstc O
sfdzs o Odzd d dL d3j dej dzdz’ = L dzOyJ dzd 2 ¢ ts
ftesCtcORBEZ OBRSERVABLE

Z0OG. et teORBBO OBSERYMB&YLEl dL d3j dzj ded
L dzOyJ dzd 2 LOoadMmMddsr = § Jjtoj d3j dadz’ nl sl tcC
FftcOodzj dzgdj € HtescteOBR] CYCLE

ZOG . BiesctcOBBO f&8NAY E ftsolststcj dad W yd !
1Sy jtoddzj dels© o1 ydmdzw jIs | gL " detOtg dgO dziff 1o
LEAST-SQUARE.

Z 0G.1% 156 tc O BBEEQUARRIS Tyd mdzw jIs MmtsB Mismise
mMtsB Mise j dzdaj gzd Vv L dZBWB . I " ydmdzv j Is f s t
ljtejfmuydlsr 9 0] Is htzaidzz sh §BOHLO o LT 9 (
CONCENTRATION

ZOCG .1B5tO0BBO CONCHEZNIRAGKON tsdzyj dzls t
dmMisd L v  bklstsydsj dzdz L dzOyj dzd v ff Of
OBSERVABLE

ZOGl ltcsctcORBBO OBHSERVABYGLIEr o Oj s L dzOy
4t d3j dadz" ~ , dimf sdz' L 2w Eltydsj dedz" j L
tcOL dztsmyls d d, Mdzj Hse Ols j dz¢ dzfs, Mk sdzlz
EftcOo dzj dzdj U tctSQW REsd&3j LEAST

Z Oc . 1UtetsC tc O BRBBQUAREJFiisdz! L zjls Odzetsted s d
tejh jddvy otftsMmoO, f ted dzgv Is! dzd detsor |

odzj Misd desor j offtcOoC(d. SO)YH"™2 tOL



40
shdesS ofL"90jl ftoscteOdBdsz CONCENTR

ftesctcOdRdj CYCLE

1 206 . 11BBO BKEO CWNBGOHZO &zdo O ls, fMkh jMise k
Mkh jmlsokjls, ks or L' 90jl fscOBRE E
o ks dlsjteOyds f) "OEO 2, dmisd LEkw

1 206 . NKBCOBRBOO 'ERRIPRY j s flsOdzH Otels dz'
fOtcOdsj Istetso. 1" ydmdzw jls St W% dydjdasr ¢

1 [MsOdzts e € O

3.2 [JjlstsOB OeRtufsdzdzs? MY j ¢ Istets d3j

b s sdashtstc yd sdzdzOw MY j Slstesdzd stesdw (¢ ¢
tcOMY ctsMistc Odzj dzdz" ~r dogidisusiHif$ed ~W ddLfipfirfdisl H s 9 Gdzd
d +S¢Mmftej Midze" » dBBj ssHtse fted Y teg)HsjOdgEEDJ
ltcjHO Oted Isj dz¢ dzOW fsHeBISBOCO 0OdzOdzdL dqlzj
ftesBr o GOMetste, tOMYr dzjddd d f§fsHOyd
dimy Otew j Ismw, Misddgj stOCdalzO cfQrtdsififvtsH W@ o § O
fted Cobttesd dd nMftshMtsedr §scdsh Ols:
Bscdzd Br MOBd L dzEyOls! ftedB7lBsdzj j or" MisC

[ ilssH ¢ou BGMdsesOd O dhfscd Lo Oddd
dL ozlizyJ dzdOvdzin tzfs 2 5 dzgfOedndsdesdsy O 4 Is ipw o’ MsC 52 d
ykzemlseodlsj dz detsfls* & . l segdztsh jdzdy dL dzzyg dz
odzgj hdzedr BteBdlsOdzj 2 Obtdiisce dO steB dIsOdzd
fsedzsh O h dd&dd dL dzkzyg ded J , W d@v Elds@fwyY j 6 Cdzlts
stccOdzed yi mMSdy ojhjMmsoaO. wkhdtsMmls: sftejH,
Yydtedr fdzOdgwv, o Ctbtttsd ttOmMfr v jlsmvw O
o L sdzOdemdetsy dL dzzyj dzdd ©ls dzOdfr m § sdzf
o nBHABE Szttt dBOlstcO®, ftwodyjdd dL M j Cilste
dzd dzd w dmfr skj d3se s 1 dzj d3j dzls ©. Aslstsi dz



41

zd3j dzt 1§ dzd § ddzlsj dzid o detsmils d tcJ L t5dz0O dzfny dzts 2
fsedztsh jdzgdw JjY OltsdBOBd tejHJjdY ] dBsets 1 C

bIssd3dL Oydy jtejlssH. OdzOdzdL qtelzj d3ts?2 i tot
ftesdL o HdIsMW ) OzOdzdIsdyd ME s2 woyj 2 ¢
1 dzj Clsteslsj todzd yd ME s ts Odz0Odzd L Ols 56 O, dzO G
Isj B j tOIskztcr |, dzj sBrBHd B2 HAzv dMhmYf Otej dzd
1 dzj d3d dzls O

lted dmiOtej dzdd ted Odz! dzts? ftesBY 9  Oda
sftejHjdzvjBsets | dzj d3j dzls O, ftiedMmMizlsmlseo ¥ Is
yomisdyr ) , Colster | dBsecbkls fedzsh Ols! d dzd
dzj Olstsdzdztsy ddzd Wisdetse 5§ o fif stsqaizd § satf | ) of fyls
fsctey " detsmls d (o]0 gL d3j toj dzd 2 . r dzw Qo lsts
f sedztsh jdzgdw o MfjSCltesdzjIstej dhf sdz! L s Odk
CtcOW dIstso OW  j Y- tcOMf sdzOc Oj IsMw o {ftotsH
sO¢C 52 C s deWia]j cCedif@. Y jdls iy W Ho zn dzkyj o 52 Ho L
dL d3j 6 ded 2 .

t OMmMyd s Ctdzyj dzlstcOyd?2 fosdLotsHwIls M
L Qo dMmd dizsmls sls tMdzOB dzj ded W d dzls § dzfd o dats fr
fcsedztsh O h jes Mmdzsw d Csi WWdudJlsasiO drdse
fscdztsh j dad v .

[ dzw sftej HJ dz dzd W dzj S BIstste’ A 1 dzj d3d dazls
~d B U MEd] BBEOFEBB|sr~ Hi2Mbod] Mzt
dzj sy mMisd t©OL dzd ydzr ~[94S s3] dgteldg tdals s dzO f igts 8
OdzOzd Isd ydJ M¢< s2Is sQfdffsQ te O Istiztc® o,  dz! dzts j o sy t
1 dzj d3j dzlsts o ) Bdzts ¢ 5 € s 3t sdzj dzls dz' - fndzts 3 dz
OdzOzd sy M¢ =2 L OHOYJ 2, fsmMitsdz S HB
L dzj d3gd dzlstse o dzdrm desfdls o BtSdzr M j2 Mmisgd
Lo dMmdls s BOStESC Ry sdzj dzlsdzts?2 tsmdaAp © (O3



42
33 Rs MY J ¢ lsugtffisCotyiyf do3d IStsH T

f JssH RS mMydScbtesmMSsyfdd dmyf sd L Iz
Csdzduyd Mlseo j dzdzetse s OdzOdzd L O, O IsO¢yJ H dzv
cOL detstsBtcOL des B lf osgtsms™. HOjls o Oy dezs d
Mstetsj dzd EMtEde@y Bry tcOL dzd yde' 7 3 Is O dzE8B96; 28]
J dzdlsj e Ols iz tsj d d3j ¥ Isfypw Bdzts ¢ 5y d fdzj dzdz j
My jShesMi sy dwpipd d~ sOH)Ez] &5 BY dz§ £ § § dztie’ H
Hezd dn CBR2&RY MsdeOazdd § & f sHEsB dz'shl P
Zdsj c@Omlej yOr KW kY ogj dzaj dzed v, HtotsdmntsHW!
Csli3f dzj S Mtse s MteOodzj dzd¥ Mts i 9 € &L ORI M
9" 9 fSHT s M shmtse | tc© stz d 820 ¢ E&dizO0 y jndzlszd ¢ O
mewL d.

ltod wWOMMdistslstej dz2dd RrRs M jCltetse fdzj HE
i wiyr f s6dztsh j dzd v , Clstster j dzj Mizls 9 Oy
Codsf dzj SMtsdztse d Isoy tonr 7 nEsmgiCdni s dpdlsj t£ols
Cofgizy CMtse d SCodfdzj SMsdzOlstses 5B dZOH O Is B
Ctokzf fCsd @O ddalsj dzmdodz | ftsdzsr - B8 Gts i,
(N0 ; Hdvetazlf-15900(M&) J -N4DO® M) . R
M j CbtesMS s v wo dzw j sk tisdg j wiakzw  d2®©mi ozQ tddz ¥i3
e {1 d cuglzf

15 L dzOnyJHads? jte o 1 Okdz Mjdz § toj H dzts ¥ dddzc
[Jf. 1B dn HOdedze" &5, © MmMkzEyoj 1 tjddizdf]j ml
L 2Oy pszd zj » Ols o tsBldBALPE, difzE 40 C 5o O iy jdEdsa
e w-o d 5B EAMBREG fdpdzd bp.LAEdAlsy o o] 62 BZOR
, Iss Mmeawird ddijels YyOfmilsdydzts ¢ tso Odzj dals dz'
ftoj Hdzsyjdedj tyj dedo Ols:f j§ 6tc @D oy i) 2
i pdap225% migs MewiLd ftoj ddkzh j fisBng 22E, B gt
fMewiLd ftoj ddiszh jMmise j dzdets dtsdedz’ j . [ HjEOC a5
C s B3 dEgEIFTP R  dzd " N RO EMeztzy j Isfyw  fdztsy.des?2



43
] sdztsipB'diz 1 j dzj dets dBOdatsw ,9 detflsts o w L Odats
slsdzj Mjdedw d M Ijd3, Yl ¢OC dzj 99 dssigdic Ok
5B d&ZOHOs s BBd "ts2 ROLOSIK,jtdmisdydesfls:
FgtsosHistesH degsé s MS j dzj 5O, des tded ylkze f
ficf Hddaj dzd "RsotsIEdsdzOMIs j R d s3] Istdd i OE sk BR M
U2 jted@ sjcp® dMMmdzj Hise Odzd ). Risd dpdi W dslieB g Q&

n“"Br dzd wlsdzj fj dz-1 1§50tztdfgs 1 050
y Otk jtcor j MsOdd ©OMMdzOlted o OIl© fgw
[ .R. [ Otls' dzjaB8s [ W dzOLtds. tfB aZOMAs0™, BB 0 K tsls
ZAARA W Ismw 1 Isd d dfjsjdis sy dz fdztsy dzr 2 7 Ots(
cOMmMh dW¥teseoCj M BEdWh didicOlstfdm Halge 5 Sls dzj fn
5B &zOMlsd dzj 5B R SH djiBE o & ®dafy gz’ nH jld s j 3.
] @tz ftedojHjd' dzj Clststertglsrn OfctOS dsty
o Rgs MYGrérisced@ ¢ sdsf dzj ¢ Mse fm tOL dzd Y dataBdizd 1
[99].
v OB dzd yo
Rs MyjShtesME sy dyd Mrdric s- OcPDSzEd Mts @L dzc

fls j R§ tefsls ts dzd gy d o

45 HJdzj n €© nasc-o nsc-o ncN
Cmrcs .o H1730,1715 1630, 1610 1420 - 1400 | 1070, 1040

S 4N - 1590 1400 1085, 1050
H,C u @&H,0 1710 1610 1400 1115, 1090
H.N i @H,O 1710 1680 - 1570 1410 1115, 1085
H,Z n @BH,O - 1630, 1595 1400 1060, 1035
H,MnmGIH,0 - 1630,1590 1400 1060, 1030

1 dMdislstewy  dz0 tsHddzOStser 2 Misjadtsdsy Isteo
L Isdqdzy dzgH JOd3d dzH d Mz ¢ yd dzOIs " mMkh j Mise j dzdz" i3
Mistetsj dzd ¥ . v OC, HeCu @HIOMRHj GO n] tod MizlsMls
felstsdef totso Odzdz' §j SCOteBtSMddz dz j @& telffjffy , s
Yj B MoadHjlsjdz Mlsakjls dzOdzdydj on“"RI1F10 Mk ¢
sO0Cdds sBtOLBA, BN dzs HtSC OL Odgts dzOdzd yd j



44
I My jHNS 8,00 teigFYdetsw o dzv j siyw " d teisISOM A& Y |
' st lssdBz MHj &zOdz 9" atsH 5 Itsd3, yYlsts o H
fsdzsfy f scnEsq p.dYw ftod zOHdzj ¥ O dn S tssteH d
cezffj Womfj] Moole jlsMls o9 dazsds ¢ bisds
ftoj H] Sz yHNIjBH,OtsH dz0 wftglnf § O dzj S BSteH C
NiZ*(n“°=1710 M , HicZEO®OKWdl o ¢ tstteH d &6 (NG Sdzdal
1680 fy e |, COC 1Ists Bridzs f5COLOdets toj dzlsa,
Ulsddzj dzn d Od3d dzls j IsimtOMOOD],G [0 a3, aEfCud G1,0 [101]. |
Rs M j HAl @BEDJHMMAH,Odzj 5B dzOtelzy jndztd70§mds 1 .
J sB @S MfjSlwOr LIsdr MmMtsjHddz dad 2
BOC d BBz &3O B MR 0 ¢ §lsslte500 B dZO tsisbzj
CtsteH o dzd tots @ dede's dz'dn C OB sCMddz! dz 7 6 ol
HSS OL Odzs Blsfklsfmiseadj BjlOddsets?2 flstelzS s
Srrcs.

34.v § te dBBts ¢ tc Owpddimigj dsjtc Jd3J IStSH '

| fembesjddd Codfd ChHcdkOlstss dj s O dzdt
cfp stej, oO0ydkz¢ tsd JcEOjls osHO. 1 i
sjtedgd i MSs2 bkffks2ydotsmisd StdmlsOodasded:
sftjHjddls! sBhjj Ssddyjfmlsets osHT o o
odzzlstcd MW j dzks etHE. 1 fovgsls sQdedijHj
ftojHsdztsy jdzdWw 5 Hj dzsOldesfylsd € sl dzj & Mts
Codf dzj CMssBOL 50 Olsj dzv .

mslsw fjteer j wOBGISr, fofowhjdady j dL
CostHddOYyddede & Msjrddej dzd2, § &% e ddzddy!
sjtesc il dif 55 fesHEd Ol Jcetls! o O
~dddd SR dzd CMde" = Misi Hddej ded 2 § 5o gdijjtede”
[102], tOLHjd& [BOkcs®ONg?2 &9 "] Ctd
fBlzd C 24 di3" = MIs OKEPIR06. dzOY tod d3d to



45

gt L zyd dedzet B dziOss) dalidxtf c tc @sHsi3l dzj SR tzdg'j dz
Is § te d3d W JEAfflses?? u d © tsdgfsdyj ¢ 06 drse s j dzdats f ks
CtedMmMlsOdzdzse JHtcOlsse) Y oLotdzddts fsdazydl:
dgls Odtf ¢ OdzH o  dzd ~ s HJ dzlsQiECdg= ezl dgd cu@
B sOzdzO o Coh@Efdzj SMsdzOIsy d Is. H. g dfMmlsjd
BB3J s Odgdzts as A3 dzj € M s dzO 3d v B[ § HAB3AG5LL0Tsf ¢ OL O dzd
dzO fJtco 53 1 Is0Of j Isjted3d yd ME e tc OL dzt
Cted Mis Odzdzd 19 B Y Ps dzdPO WL OlIs j &3 dzOyd dzOJ Isfyw  Isj
Rdzsc BQ ftslzj dedj yOMmlsd dBsdzj Skdz Cted Mmls Odzdzd L
ZOyodzO tOL dztsy j ded W dzd ¢ O dzH O, Yls ts L Ols tc|
LOMIsOodzv jIs ftesotHdIs! ftetsyt)ftcdgzOd tizgl o & dze

l Oy dz' o3 9 C dZzOH B3 ) dL z2ygj dzd J Mistcts j o
s § o ghpSw B3 34 ssHOMd Woddzdfm! o8] H]dede §
l.R. wtfidyrderds d [J.R. [ Otcls" dgjdzeS s ftcj HT
dE tcj o Odzd d o daj M dejeifiny pdzdzls 2 o sezzls 9 MEsMIsO
[108. z 9o Otcy j flze PTG dzor atsHE & Istsds, Ylsts J fmdz
CdHtesSMsMisj Hddzj dzedW o ¢ dfifzs@® M@ jAEH{ By 9
otsHBIsh jfdzwe hzs ipw fted orf MsC-dD uwll j BYlY 10
Bsdzj SdzO (ddzd dzj MEtsdzr S5 GRBHz] C Rfipls B © BY ™ f
v OS¢ ddi3d ¢ sdi3f dzj ¢ s dzCdssOisdly, YWso dzt g BRY Pt
Cr(ll)  Fell).

vd edB3dud MEdd Mme 2 MBI Sifs dffpdpjdEghn tideAdsuy) o
e dyr dzF i3 dOtefs’ mizj dz2§ 5 f . fif wistc 2 sA] Q@ LOGFH] |
ftiocsedesL Od3 29 Otcyj d&ZB O O o9 tSHO, 9 rnBHWDHIDW
o dzj Ctslstster 7 St dzj S MsdzOIsOR, ~"lw d Isd
dZOctj o Odzdd tslsh j§fdzvjlsmw o d3j Misyjdzv i) & ghay
Bsdets € s BY dzj M[ffpld dzOUslsste W o dzj dzgdJ BT dzts tsBi W
o dzj Jmitzj todets ¢ 5 MG Ciisdfdis da® M tsMis©o Misdzd o - tsH(
o dzi Mz todzr 2 COlsdisdz, Iss tsdz dzdo J dzdqtelzjIs M
e otsdzv j Is tc ALtaddoTGfMsIs M jdfQdz] dzd-jd eoddglzhlsdsid MW j to



46
1 OtsB stetsls, dz0 dzd y d J ots odzjh dzj 2 MW j tcj
Hi2Mlsedj &3 MysmseMmMiselzjls HAWWjtej dydoydd
Mdzj Bsg ez dgts, dr BB dzOtlzY j dzd ¥ .
vOSdB tBKOL 53, Is] tcdythcitg @ asc Byds/tg o WS ek
CodiBf dzj S MsdzOIstso igj sOdzdzso o dzOd B Haizjffjts drlzixf
fMdzj Hize M z¥ ddaW stedzOy(d ®
sftcjHjddls! BN jj] MHjy Odedj OBHT
o' wodls! c¢ctsMmMese MowL Odzadzz® o tsH Iz
fMH j dzOIs+ ftoj Hi Sdztsy j dzd sz § =dgjiEH@
Cli3f dzj S MssBtcOL 59 OIsjdzv 9 Iso jtoHBA $ i dzj
fMHJ dzOIs+ 9" 9atsH & HJ dzZsOlsdzsmisd € tsd3f
ftoseo j Misd M smisOse dzj dzd J M tjL kzd
dL ag v .



47
CsulrtRICLUGS P71 0C Youu? R JoHUMT[1RI

4R MMdzj H 5o Odzd B teDOts d3th @ jdAHH tzis d3j dils O
ddlll-0 foHELEff" o oGHM o

SE®Rf dzj CMssBOL 8o Odzdj, COS o ddzts,
fsi sz StjHjdjd]f] shosed = §O0LO®R Stk
mMdmisd &3 i d4 s3] € sz 0O, & dndsimded@e d Izf
SBEOLES hdRMY Codfdzj S Mo .

4.1. vjmnddCO d dGdIssHdCO 1+ CMY

4. 1.1. wddzalsjL SCtsditf dzj C mMtsdztso

sl dzj ¢ Msdz fesdL 9 5H dz' jsB dZQ@gESEXtddzts 29
Cy dzj S MtsBKOL 28 M j Adzj M fLChipasvdetdp)yls I ¢ oz ) O
Eidzsd d mMeptctsmtse ff sH Hy2Mseodj &3 Misdzdzj ydzts
Msmis Oo dzOEBY dafs ¢ Mz I5]. [ ) § ClsOBd dMmdzj Hise
1 CtsdzseduiMéd BJLtsfOMmde | Ctd3f dzj € isdz” , |
Ulsd dzj dzv O3 dzH d W dglsWOrterdgOsv ¢ § Sofif) iQmgixisi@ O d3d dzH d W
CdmdzGE@ r cs) , sO¢ C0O0¢C o dOmlsswh jj 9 to
f tod d3d dzj dzd 4 9 tOLddyde » B dZOMIsw L { totsd:
dzOff tod o3 tc, co¢ LOBjHAzdIsjdzd GcdHtOlsOYydd
ftesdLotHMIseo O Mmistedc@dzty alz' ddf ©d dgiodg™ ¢ sfqw o
tcOMiso tstcj dediWts tede@CL (ffftsoidislz” = Slsdztsy J dzd 2?2 o (ot
fsdzsmlsj?2 1 djtcjlsdy Métsets Isjf dzstse d3j dzdzts
f sdzlz yd dzed W B dzj cOdz! desets Ctsdifdzj SMO YL
Bdtsdzsed yd MEs?2 yJ dedzsmlis ¥ tecdd Mmesd tHOsMEls(lz § O
Hd Od3d dzdzts G 5 sd i O, ftesdL @ SH dz" n HC OteB
EmMisOdzso d 163 tc dz®Bisdes 0 ftesyj MMOR d&3j Y Bsdz] ¢
tcOMmlso stcOn, ftc HJ dzdIls' dipdisidd totg O@ Y gk tisdrdzt
sBtcOL 28 h dn mw Csdif dzj € Mtse fn dn Msmils O¢



48

ndBdUd MEsets oL Odd3sH | 2Misad™ Mo tpAdifbuyj, Ist
mMtsf sMisOe dzj dzd | Mo WD dzts Szt dzf &5 dzs & H dz'
(sluvs), IOALdzs d ¢ gl dzts Is ftoj HiNlsOo dzv s h A
tgWHT dzts dgdzj ¥ h dn OOzt d d Mistets j dzd W
fHjty Odr ©OL dzd ydz' § L OBISPEIY ] deffdzjz M 4 L
Csdzd yd Msots By Isddzj detsor 7 Lo jde Jo tyyd dzd e
WdL erSdszd yd MS d4 Mo ts2 Milse O Mddzls j L Jictseo Odz
Ctsdi3f dzj € Mtsdzts o .

] zO0dzdtelz j di3sj] dMMmdzj Hse Odzadj G toj HMIsOo dzw

L dzOyd ssmls! , §mMSsd Sk daj Isd ¢hd Ay s
Mo ts2Mmlse Ods S, dBtfetizj WM srfEjpls o daf stedBOYdE 5
Csf dzj SMsdzOn, dmMisd Lkzjdk & o tOL dzd ydz

ftetsd3r h dzj dedetsis d .

vsdadzlsiL Grrcs

2326 BOdzj Jdzso ts?2 CdMmdzsls tcOMlsosew s ls 9
HsBOQoadwels ftod f j tcj2dQjOh ddgdd ds{aafisi Iy
85.7 6 70% ttOmMlsotstce® tsMmdztseo Odedw { Isd dzj dzH
sjujdedj 16 yYOMmtses dzO0 CiYARY)Q. olsw v EHAR dow
cOMsotste Wdd stokzs B5ABn OY 150 € Q) aresy Boi2B5 |
YJtjui 205 @Bddzzls 9" f OHOjIs Bjdzn 2 GMOHTEE,
Wddzt stej d ftotsd3" 90t ls ndzcHdzts?2 otHES2. ¢
Hdzw yJets jets tOMmlsoNa@HoE 16 0Dd3jdfnlls jo tsigts |, 1 BisCh
Ade d (tsHSC HDdess e B. Xz 1" f Oah d2 MOHEBS |
100 110 Aw. 1" 0oBH fsHEZSKO mMtsMisOaddz 55 %

1 O2 H J dzts, Pb5,60;N9,08, 9 5 ;

It ud fidaHddSs, 9 o H#353IND,5S5.




49
gddlsfurcs

u i s hELeY.

I 200 &bz otH' 1BOMks Stefdd 2 &sdv)
] sz yj dedz’ 2 tOflse stc fyrsichsO dmfO fifils® 160 Neaa OF
ftoesyj MMy dzj 2tcOdzdL Oydd tOMmlso-tsjcC fip@yizH OOz
Cdfwisddzd 48 Yy M GBtOld & -t dtsdsddazd S )
fsHCdMmdzd dzd Stdzyj dzstedtetse Odzdzets 2 ) ts dzv dzts 2
dzj MG tsdz' € s Yyomtse H dzW Wstcdzd tctseo Odad W ts f
slsWdd steso Oded d ftosd dzd HdMisd dzdzd tetso O
Bj kZsets yo j O, Is. tha@w { el oEtrtatzf dgts
0.0573 ¢/ 100 &k (20 AC).

1 02Hjdes (%) : w, 48.40; H, 5.66; N, 9

Ir ydmdzjedts{s¢ %) : &, 42.57: H, 5.54; N,

i 5 EERO. 2

] 200 d\kz oBH' tOMseostewsls 100 ¢ (1
] sdzidedz] 2 tOMlsetste Md3g"doeaOsls M 96 6 50%
ftesyj My dzj2btcOdzdL Oydd tcOMmlso-dsicC fy@deHOP O
Cdfwiswils 48 yOfmtse M BteOIsdy d3 =~ tsdztsH d dz'
mMdsd M+ TS dmMdzvels CodzygdzdBdcB 80 @it=a, 8O
o Ijuydddjy dejmMStsdz €Cdma yYyoOfmse Hdzw W stedid
SlsWddz' stesor 908 ls d ftesdg 9 O ls HJMIsddzdzd te
sjitstej sy MEBE) .

dzv  sydmkss¢d (tdikzyd ddtsets f tcdasHS B ls
Li OH d fijtcj 8MOY HOE IS fsHSCdMmMdzy dedJ &3 H S
ftoj CteOn jdedw or fOHjdzdY BMOHSCO JjeBs slsWc



50
EBEYYjEE) POnsBwRBdoh £y v yOMls! SMOHS O t
BjHY dzs?2 otHEB2 d Mkh Ok L0KG &Y j Ozt
1 O0detsdy i 4§ Wit §ksdp'dei smse 2, kOC ¢
udmlsskblk fsnkzClkO, O ftod &OMhIsOB dats?
L CdtsiBdujMSd of esHdy d5, kKOS COC (Lot
CqHEBS MdH O dd s "2, of tEdrrn Qi BHEAE! IS0 .

4.1.2. 10Btsyd) twOmlsetster

Il mMj ©OMmlse tster CGlstso d dzd dzO {BQ[fm s aister dze
Csdi3f dzj C Msdzs o 516 dz® AP | flpls tc Oy d j 21 teQf,c0s5s 5
ftosdL o @itz stcj dzd j B3 Mistslse jIsMmisokzs h da  dzC
1 Gffg tod oz dzls © H dzW ftcj HislsoateON j dad v dzd 3 4 &
Btsdzj € & dzv te dzts 2 fjtojMmMtets2Cd Ctdf dzj ¢ MtsdzO.
Msswdedd twOMmMlso steso. uvtsydzz® Ctdayj dalstcOyd ®
C BB dzj ¢ Misdats dsjdldstaadsip JOmEddiatf3s O Isdzy ed3jfHls dzs 2 €
sdIstclzw jeés tOMmMlsoatstesd SCBf dzj S MtsdzO® o
Bztej CMdHO CO88. JdzH S Ols st O |

1 jMCOteesdzOlsdzr 2 0,05 M tcOfjlseotste NaOH
tcOMmlsotstej dzad j d5 dzj sBRSHJ dBBtse s € tsdzd yJ frplsoHE
f sidzj Hizs M j 2 MlsOdzH OtclsdL Oyd j 2 fzlsj d3 Is
ftcjHo OtedlIlsj dz' des f SHCEBIStso dzj dadats @ 5. s sdzy d
EMlsOdz0o dzd o Oczd 5 Mz ddll O d3ddesve s & O fifhddifalztsc
Hd Of OL ts5dz0 s dmf sdz' L =iPdeds tc ) IsGDL dis1I9iEds?
ftedctslstso dzj dzdz” 2 gL C tsdzylj dzigis @ tizts ® © Hzdzts J to |
Isj IstcOB stc kL. dzOIsted W

[ dzv MsLHOddY dsddts?2 MmdsRitc ¢ d M fos ddRdaf®)o
Ho O Hj'tej CtedMisOdzdzd L 59 Odzdz" 2 dL ofSHT .

0,05 [ tOflse stc Eswigdis? s @iy ) Cgts k2
An. Y. 0. AICIQEH D Gic05 | Cslstso ddzd tOMmlso tst



51
CoOdzdWdeOydd fAy.H. 0. 0 9 BdHdMsdzizdtcs9
tcOMmMlses stesa EMIsOdzO0o dzd 9 Odzd € 5 d3t3d | COfridiEsE=Ig
(NO3); 0,05 M @Gwlilstse d dzd dgL mMkr 52 fn s dzd ¢ 0O
BJdHJMIs d dzdzd te 5 9 O dzdzt005 M daH 1S tc ® lgA3alg jdtastip S H G o Iz
Colstsoddzd wWOMlseatstej dedj d3 Mtstslse jIsMilselzs h d A
BdHdMIsd dzdzd tetso Odzdzts?2 o sH | fgy tistsyddgsH 2 & O txfdd:
f sz yj dedztsets tcOMlso StcO® Istod AABIFE d3j Isted Yj MG
 BLJtetse C Iz cOMmlso stets o ftesdL o sH d dzd

BdSCtectsBE toj Ists€C zO 5 gz M Q@J dsOX 3y H j dpj da
COdzd B tets 9 Odzdz" ~2,51@[2D pABdR S dzO 1

413f jlssH" dMmMmdzj Hise Odad W

1 sSlsjdeydtsdij sted W™

Cltsls d3j IstsH dmf sdz' L s9 Odzipw H dzW st tc
HdBd Oydd C 5B dzf Sigah©atzls @ s ) ifs tsihs i
¢ fsHetzyfr M sl cCcs

t OB tsyd tcOMmise ste H dzw Isd Is tcts o O dzddy:
Odzd Cotslslz wOMlsoatstc® HddzOIsted j 9 52 Msdzd Gt
zO 100 d3dz, ootsHddzd dzj sBRtsH KN S BdZO Yy
fSHHJ Y OdedW ff siistsY dzelezl d 5 zges J H fidedk™ € C
Cdmdzsist ZO COYHT 2 1&OG de Oz dztizw &ds i3 gizfh B
OL Blsdes? S giglztef? . ftojHj dz Ctsday dzlstcOydd ¢
cOMso stc] EteOdzdyjdz ttOMlso tsidaks MO 4 d3 ¢ 6
Ctsdzyd dzlstcOydw € tsd3f dej YA mdg@zzmO®©MIOGo gz dzO

leslstsdzdisdud M G CE0nphnddty oed jship PAARSL 2@ d) § dzc
d s dzddtpR dd' = 0,1; 0, 4 3gdz?0/, @ (o COyJjMmlsea,j AW
dMf sdz' L so Odzg dzdlsteOls COdzdw ). uvBydeC3 reml
qazdi frrcs M LOHOdME &8 L dOyjddjd dsd
Isd tdi3tsMis Ols d tc sdpPdiadatz § Is tafdsusiim ¢ z & wyj2¢k.
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MsOdzH Otelsdzr &3 twOMso Btetsdg ZWOL QI des L s ¢ dffn dzte
CdHtesCMdHO dzOlstedy dzi dzstf € j p £ &j ded v  tc O 9 dat
dodzseo otsHGStSHO dL d&3j oW dzd Kt d3B uigdtfcds,o O d
L dzj SIstesg-01 .C7u [ ¢ ¢.C o0 d detisggalzyd Odz + dzj S IstetsH O
f sdssh 2 Iz dzd o jtog-tiy O g flElsEdse 5 dz! sl Bt Oc ¢ &P C
v ) BY jtcOlskztolz fslsj dzydosdzd Isted yd ms ts2 Wy 3
ssydesfipls. U . 1 jtojH dLd3jtejdedw B d ts5datsd3j
BzW ] dhdkztcOMiso stcOdz M L dz®8yJ dedw ofsd 1 1, 65

[ Olj &30Isd ud MSE O3 jumiig@ie 5 sT O] detg 2, Efte] +
1 MY J ed d3gj dzls Odzt dz" ~ , B &zO fteso jJ HJ dzO f
ftctsc tc ©dzA3" tcOMmMyd IsO ~dd&kdyj M dn tc ©9 dats ¢
2000)http://sinisha.chat.ru/nonie/products/newdalsfek/].

RLEYJ ded§ EMists?2 yd o s s3) dab s e dzlf Ushy ey 2 §
CliRf dzj ¢ Mts dzO d&3qd f tetso tsH d dzd dzO tsfydats o
ftslsj dzydtsdzd stedyj mEtsets Isdlstetso Odaed v tc OfMls
dzd Is h®ls Is 0 | Isjndslpj BscCuizda®@ts dz! dzts 3 tsils det8h j dzed d 1 :

dssRZ@sMtstcB Yyd sdzdzOW M j CIstctsd3y |

[ dzW sf tcj HJ dzj dad W mMsmils©o O Mddaelsj L dtets
B3 Is O dzdzts o Brdz dmy sdz’ -0 &) 6Otz ydgj=isisias 2 O 9 o3
1L dzj Slteslsjted3d yj ME 52 OB s figfeyzfigsxz dgdf | ©ls t
Cso s dl e ¢ Is ts dzdz" 2 f Ot GJdzj tcdtoclzj Ismw
OdzOdzd L qtelzj dzgts 2 ftosB T ) CtecOY S s Ofs s
My jStesdzj Istc O

l1JtedH dLdiddtejdedj d3 MY J ClstesW slstsd3zd Iste & C
d mimdzd H Iz |p GtizEzts a3

RsMtf j SlstetsMC tstf W
o jJHT j St dj S htsdodtsn sd himsz) k) Ok ts
M jCbtctWslstsdgj Istcj] @EQUIBN@X e 55 d YW dstg tc dgidCy j
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HAW W j o] doydOzdiatsids " s C Odested 3 I tBfs d L DT
NETZSCH).

[ dzv  dimfdzi H s Ddzds's tc Bo Y e s 5 dgs s d odoLdn oz
fstesh 88 &Y dzd ¢ ifs de@isfAs d ud MRPds Brud filsj Ho Oted Is
f ey Sdzde Y tejL Ml todf -HR@AN § dzdz  Is |  jQidd
it j Mclzs siw  ftsH Bisd " dI 1 Od dzfsdads Pdg dx( ¢
Hds?2 § zOMisddeSd HJOdj stesds 20 7&d3c dzg B - o
243€ 5B dzj S MsdzOls O

U jtodisctc@o dd3j Isted W

vjtesctcOoddijlstedyj MStsj dmidyj Hise Odzd j
MC Odedtelzs h j a5 NETARCHFTAA4Fcy | B j O e dz'- 25 d ©
550 Astgtsffis? dOcei®® RBddz o IsCj o6LHLER
dmfsd L se OdzdfMm! CJteOBdUI MEd) Isdedzd.

4. 2. RMMiziHse Odedj ftsyj mMmse Mmiskq j dey!

t OBSIsO 5 JdihkeEy H3@azdmiskzy j dzyOlsts?2 HJ
ftoso sHd dzOffts Idfedi'YGif tod e sistso dzj dzdz’ dzd tc Ol
dzi ¥ J dzOIsj dz! dgkz¥ oL RBSYy dgz® yYydSdzdL Oydes € s

l essdzdlsdyd MCdg tORlsastytg O Mz HEe Od
2 9 8s L dzOjtiEddzts 2 | sfipefl,dzr 0 , 4d3tdz: O/fd8 Ctcdo 52 Is
tfrrcs feadgHdgls @O twdMmizdSty 4.1 d d&O t©(
HJOGEORBO wOMftey HYdzj dzgdW L dz2Oydadyr = S By C
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pH 1,00E-03 -

9,00E-04 - -
10 - 8,00E-04 -
7,00E-04 -

6,00E-04 -

C. Mone'n

5,00E-04 -
& 1 4,00E-04 |
3,00E-04 '-
2 00E-04 -

1,00E-04 -

0,00E+00 N k R R
0 1 2 3 4 2 a 5 8 10
d. IT-3KB
. oH

t dl. stcdoOW t d#H2.s sdzyj dzlstc Oy d s dac
fsisjdydsd stedud MteOMY t6j H jCdnjdddsf W~ LCdis
tOMsoste® | frrcs, Wtedd o | Hi)r. .c=sums€0,001

[ fted 0, 1 KNOdute juH j=

[ e OdW dsr CsdflsOdzls Ekfss2ydo sfhlsd t
Cdf dzj CMsdzOltse Bj kOdzdzse BT dzd tc OfMpwd Is
DALSFEKe. it dz' h ¢ 5B j € Is gRoCesi§lds i tisigist]l€ t Oo d
CslsstziLjOs e sf wdtesH® d § sdzyj dzls 8 sy dsds dstz
o " Yd mdgjjde 3sH d dzOi3d ud MCke § & 1K jtsgzin s O izls tc O ff 5 dz
fsdyj deder © ftod WJCMmdese Odedy & L dzOyj ded ™
fd dzk Ofotizjldie] ¥ ds g dewidafd H Z Odz! dzf &5 § Ot Odsj ISt ts

DZZI%I 1/2
1+1.16]Y2

CGHY. d kT BlstedyOlsj dz' dzr 2 HiMwisdydz 2 dztsc Ot
Mstslse jIsfise j dzdzts ftod € tsdzj WdFgE? tc G L diztiz fifd5 bp o
LOtcWHEse ftoesHEZCIsse toj OAUAds M s fipgdz®W dzisg t
me CCJ dzcOo dzOW1140 5d 02 9 8 1 A sdetzOW fd dzth T 16 O
LR dtedud MEd2 , s OBEYIS L 28 d2 dL &) dz
fsmissw dzdets?2 Mtcj H'  omcddd-L ! WilGjdEHetsod toW H H

tdLiEzd IsQOlst tceOMmMyj sO Isj te 3 H d dzO A3 W 4
Mddzls j L d tcts9 Odzdzts 2 1frrcs i tcj b f)ls®o dzf tzts o

lgk, - =Igk, +bl, (4.2.1)



55
MtcOo dzdls j dz' d&zOW" ZOwOGEfEdEYOEEO ¢ i Guke
fesdL oBHd B kC fifsh) dets)if o oiidn dftOlsid dzls j ks Ok S fi

(Srud), steq dsj Isd dzj dzH d O c3q dzls j ste Oz § fiykz f dzts
Bllsddzj dzv d Odzd dzls j s te Oz € f) kz fy dats 2 ¢ d
fjdzlsOdsj s dzj dzn O dzls j st Ok € fiykz iy dzts 2 cdf

GJ CMOd] Isd dizs fds f OlfzC ) Iz ) dats 2 Cdmdzsils’ (1fr
fedL o sHUlzlEEER CdMmdzsls Crglces)d fidd rte@L dz
ddedzs?2 fdodzjs9 MejHj KNO

v OB dA[{ly O
[ 5 Otdi &5 ¢ sl HiEntsjyd oy 7=@98k &Y d
. |
s 53y dzd | pk 0 01 05 10
K 223 202 1.92 1.90
K 3.17 277 252 2.45
Crully ool 680 6.20 6.17 6.22
ok | 1105 1021 9,93 9.89
K 223 204 101 1,94
t k 3.10 2.70 2,51 252
o i ulels | 8.49 7.85 7.84 7.81
ek | 11,06 10,25 9.94 9.97
o K 226 205 208 2.10
tc k 3.09 267 258 257
4 o8] | 9.70 9,07 8,96 8.93
ok | 11,44 10,60 10,31 10,24
tc k 220
tc Kk 2,70
PR g 9,50
tc k 10,45
6 K 235 214 211 211
t k 3.13 272 2,55 253
LI rulels | ol 10,33 9.72 9.59 9.61
ek | 1157 10,74 10,43 10,41
tc k 3.45 3.20 3.33 328
Crrcs7 | ek 4,28 3,87 3,76 3,81
ok 7.52 6.85 6,72 6.65
ek | 11,12 10,23 10,16 10,10
1Lfrrcs 0 0,1 0,4 0,6
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tok {330 ,N | 294N0,02 | 3,23\0,05 | 20 8 ,08
tc k | 4,08N0,02 | 3,88ND,03 | 508\0,05 | 411 ,02
038
038

ok |6, 1002 | 5, 90@2 | 7, DO 64 1
tek |10, 316 11025W,01 | 101980,02 | 9,9 4

O dOdzdL diekzw tjLizdz SOl dLEzyjddwv fiets
Slsdsd sdis! , Ulsite g Kdipfsusfsda§ Ispikds o z ¥ C s B Hs§ i
ez JwLOSCldudmSd daj dL d3jldefdlsig® 2 mdzGa d
ZOdzd ydj &3 ¢BjlsOddztsots?2 e MmlstezClskzter o tOMmk

LIMisOdzetso dzj dzts L OC tsdetsdzd tedetsy dL d3d dzd dzd §
Mo WL Odedetsy M ko dzd ud d2d J a3c yfdffndad i3y dgiff dizjj 9
ftosdLotsHdy 7 EZCMiEzMmdes?2 CdMmdzslsr , s OS( IO BHO
4.1).

1 L Oo d Md @Eis @il dej dzd W Isd ted3tsH d dzO B U d
feslstsdzdisdyd M dr tOo dghovjsii 2 M to g GifPllels tslag
Wi OG d3j dzls ts 0 datf a5 dzff 'daz§ Mas™ Hoe ddzizls  f [AI7H i listdztssy
iBjlsOddtsotsetsd § ttrl BU0U §sisf wOmMBIHEEJ 8t dziz
Yja®k o wWHE |ILfpdd Cbt dBsyjls B Is! 5B I
SBtcOL o OdzedY fifMo jtodezlsts2 0 ¢ tisdisty to dsry dafoio]!
d d3d des @Bz = WitcOc iR delstso € s3] dzj € fiif RAC d
G dzd yd dzOls dztsld8d42 Isd f P d[o sHWw h d7 ¢  siffdzQBedy d
f SHtctsB dats f tod yd dz dL d3j dzj dzd W Is j tc d3ts
Msslse jlsMisalze M dr twOodatse § Md2 v fftewf§ 4 fi ey ¢ |
tOMmisistej dzr 1220123k OB 5lsOF [

Lo J dzd yd dzd § H dzd dz’ G dzj o tsH GstiswiFOdRE2 Oy
Bsdz S 2dzOn T wfrovelz sidgsXrricefrrcs (k2 8
ftojfwislsolzjls MmMBdzdyjded¥ HokR dd3ddetsH,dO
st sl (446 sz s tcOL s Is CtsdW stedsOydd Is
Mistetsj dad W  yj dzls tc O dz116842H. t» 9 Y W@ ¢ g3 dlzdzls @k @zBkalj
HdMMsydoydd fiBjlsOddatseor no ctekzff df ¢ §j1
C 1frrasils B Is! Mo WL Odzts dago dptisfadidtis p @HQ Ldis
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CjLbd SOl o jdzd uj dad v L dzj ClotetsdztsH 5 dz
Odzd ¥ OlkdyujMSs2 yYyjisySd yjdstcOd dsct Wt

4.3 RffMdzj Hs9 Odzd ] Yesyj MMtse Cis dif wirj & tdAstis
Lfrrecs

RLEYJdd] BEfMlsts2yde sisdj dditdsiddrj-¢ fidsjols @ dg
Lfrrctesosnddd d&O shdss | -f©dPddd®©d]ists
sdlsteso Odzd™ tOMlseo stetse, MBHJjEY OhdE € sdst
BjlsOkdzO o Eod desds tslsdetsh jdedd 1:1 d 1: 3.

a, I-3K8

t dmM43. stcdo | fslsjdydsdzj sted yj M6 s
tfrrcs (1) Mo (RQsa @3S (fip)Ba M5) i= wiw
=0.001 f. I = 0,1CtsddyimeaHE Ko dd Od
HsBOodzj deder & g Isdlsteseo Odedd O 1 dsts dz?
Is s Witids MY J tod d3d dzis Quig. dzxd dzd d

| sBcOLBo Odedd CStBfdj S M dsdOdid
Yyomlsdyd “IHLutsof On jdzdj Stdor o Isdlstetse Odad W
ZdlstcOlOBd z1f fttd a < 0,5 ESCOLT 90jls da
CdHEES MBS sdY dj C Mse .
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] 0B 42 ff pH MisOo dzj dz'
mls 52 ydlodsifidsidizld s of sHetelzd 1 ¢ s

f sz yj dz'
q ts dzdzts 2

fd dz

f Ote Od3j 124 ts 3
lgK-AL &A49(1+1,61"%) =1g K° + bl,

GHJ

sjtedsH ddzOdd yj NS &2

Csi WWdydJ dzls,

oBdzdL d dtsdatso
{ftwiH]dzdad]

L 4 d&34 dzt dzr n

g

W stedkd ol j dsts 2

[

qdgj Is @ ezézs @

m Zudlbsdg

sBtcOL Sio @it 4.7).4

d

L ClsteOf sdzv ydj 2
@O dzdzj o lz¥

L 2Oy dzd v

K - dfslitsgs o Kils ls o j dzdats
¢ 5 dzinils B @als dztdAriids ts 2 Quaf @ Hsth)
dqodzsel C BpizMisOdzs O T  Faz@OO® Wghdzls o Staldy; d tely y 4
nOOCIsjtedL z¥ h 2
d 46ltczcdj +WWjiClsr
L dzOud 3" ~| [ 5 di3lgdefs Sz@dgd ~ ™ § d
H s Y 2 W Iisdsdf,
CoststeH d dzOy ( ts dedz’ ~

d34 Is O dfdatstoe s H detats g M dzts 8 O dzd d 6§ ldgaf)fig dzfz dzd 2f -

or stste¢ d

£ s
H Odzdz" n ,
d ts dzdzlz ©

(4.2.2)

s Od W dr

dL d3j dzj dzd

[

v OB d#f2y O

| seOted? di3" € sdefls Odels | 6 B & @os Shp MBIV 22918(s
f 40 5B&Y d—7 0.1 I 0.4 0.6
Mg** MY 424N @8 | 4,20N @7 | 4,01N @9 3,94\ A,
MHY 50N a7 | 484N0,| 466N@, | 41N 04
ca” MY 39N @5 | 40N mg | 386N m9 | 3640,
MHY 470N QA5 | 46N02 | 42N @, | 40N A2
st MY 34N, | 34N ®5 | 3,1IN®8 | 3,0N A2
MHY 42M a6 | 421N04 | 396NA3 | 38N @,
Ba™ MY 28N, | 2,78 ®9 | 24MWN Al 22N,
MHY 332N ®9 | 32N a9 | 296N a5 | 2,78 @7

9 J dzd 1
t6 Oy
fd dziz dif t
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LO0E03 7 1,00E-03
9,00E-04 -
8,00E-04 | ——
7,00E-04
6,00E-04 -

5,00E-04

C, moms/n

4,00E-04 -
3,00E-04
2,00E-04 2,00E-04 -

1,00E-04

0,00E+00 —
0,00E+00 -

tdfm.s®dzg] dzlstc Oy d t dfm.s ®degd delste Oy d
HIOGCLORBBO LOMYtjr HJOCELOBBRO twOMY tej *
CiRf dzj CMde’ 7 WHgEE CtdfdjChnd 7 Wedkis
LfrrcHl . =4e0.001 4 frrchel) ,.=axr0.001
= 0, 1 KNOfgtejuH j= 2 I= 0, 1 KNOfqtsjuH j= 2

1,00E-03
1,00E-03

8,00E-04

2,00E-04
2,00E-04 +

0,00E+00 -
2 4 & 8 10
pH

t df.s ®@dzGj dzlste Oy d {dfm.s®deyj delsteOyd
HdOC tc O dgdsOdzjteddiptf tajog Hd OCLOBBO ©WOMY LI+
C s dzj § Mz o W efis SBBY di Chdr & Bt

Lfrrch) ,=uws0.001 4irrcHl) =ux0. 001

0,00E+00 -

= 0, 1 KNOfgtcjun j= 2 = 0, 3HKNOHe v = 2

tdLlzd sOIst tcOMmMyld stse ModHjlsjdz Mise Izt
BsdzsW H j tedz’ n C s 3 °izgf ¢ frfsjtEPs®s dz.f j B . 2) . ]
oL Bsy detsMmisd BBtOL 8o Odedw BIWHJtede » € ¢
sfdmoddw MmdMmisi B s pdeddetzh sz yiz® finlsH beds'c dc O3
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tcOMyYUd s "dddduyd MSdra tO&dzts dsjdfgy] N sheeR@OBA L ¢
MH | d&zOIs 9" 9 BH, Yylsts o9 Emdzseo W n 1 8 M1 det
sBtcOL s Isfqw . 1 tSHIse jteyHjdzdj d3 OHJ C o Olsddsml
dzj zylsj dgdzr = ftesyj mMmse weodzw jIsmw nfstesh O
Ctedor n IsdIstctso Oded W ftod tOL dzd ydzr = Mtk
dzd ¢ OdeH O d d S[d25erR L B ldndddaptisas Aedse tzmis ! € 5 A3y
B3d Is O dzdzts 9 gz s "dr tadZPEBH LYW L Dozl dziz
tcOHdEFHO. § sMmdzj Hse Olsj dz' desfls | ddzsc HO C
EMmists2 ude HEmdaj dgbtcc dj 2 MisOBddzdL Oydd Std
4.2).

]l b@Bfticde jHjdr MteOoadadlsj dz! dzr | H Odadzs §
z1f M slus: 1 sddz dzn (O3 digsly dsdefOdzis dn@ dydiatzls
1,48 Izls d dzj deH d O d3d dals § Isfte)Crzid Ol jfrisdgsd2j dzH  © d3d daks § |
GJ Cfis@di deH OB dzls § st O L Mz MEzs 2 I1s © € Jg dzts Ish
Uls d dzj dzH d O d3d deHedjWSdissttij distxf2dzj dzH d O d3d daH tef of teakzdats:
mMddzy | =).0,1 (KNO

v OB dz4l3y O
| seOtedW 3" CtsdzemisOdzls EMmilsts?2 ydoe sfls dizj {3y difsd

fl Sk dzj CMsdzOBd, 298 s.

st dzj s sk & Mg™ ca’ st Ba™
Crud 8,69 10,57 7,78 8,63
MY[126 8,63[29 | 7,76 [29
MHY[28 | 2.3 3,5 23 21
5J [ U[@F 6,66 [L16] | 7,12 [L16] | 5,17 4,24
MY 6,02
MHY 2,9 3,0 2.4 2.1
r 1 ¢ u[8d9 MY 6,23 5,05 4,42 3,77
MHY 3,4 3,45 2,9 2,4
MoY 2,0
Y Iro®8 | wmy | 5229 | 462 [116]
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MHY 3,6 3,6 [9] 2,7 2,4
M,Y 2,6
1§ o[127 MY 3,36 3,28 2,40 2,11
MHY 4,21 4,15 3,57 2,80
M,Y 2,30 2,69 1,91 1,28
CrrcS5 MY 5,95 4,44 3,00 2,35
MHY 2,63 2,50 1,90 1,53
M,Y 2,19 2,01 1,19 1,05
tfrrcs  wmy 420N @7 | 4,00 @8 | 3,4N ®5 | 2,78N @9
MHY 48N0, | 462N02|42IN04|32N09

R L Is OB 4BJfrydzj HIz j Is, ybsts Efmsts2 yde tsmis!
z1§ Mt eoMmj di3d ¢ &dsf dza] @ B tz@d5dSe>Ba " Hllsts Mo
M Eeojdkdud ddj &3 tcOL &3j tctso Jtsdztse Missilse jIst
 woMissd Sodkdydmse O  dj Isteidzy asGd d&j dzipf
Cdi3f dzj C Msdzes 9 &zOB dz¢ HOJj Isfqw  tsMdzOB dzj dzd |
1 0detsdzy h j2 fHesydssmis! ¥ | tsEgp@z0aedss j § wylsfd b
Yls ts Mse d&zOMEz j Ismw n or" 9 tsH Od3d Htolz e d
Codiif dzj C MstsB 2. SR8 v s @dedz” dzd dzO i 1
stec Odzd yd MEts2 fddidd Hdzw ftetsMmists?2 sHJ dzOt
mMewL j2 Bsdzj J Elss2yde™ &i3d MlsOdzso W Ismw
~nd B Ud MSdd Yy s Hlp dz@O0dzO  sH 5B d2f Mo lsB |
stezH dsss dnpdY | B3¢y d SddBRiiasigy ©d” | 2MsiHd
ygqedtsej EMoOdz fted fwosorh jdades?2 Isj 3 j cOIsk
ftcj otcOh OjIsqw o B J dzL tsdzkz &) dzf 5 tizke tzts gz figyg v Lz

{Mdetseo s sdzOc O " dj f teddzyd 18] tSkd Qzqap
WOCIls, yYybts? sPegpdzlsfzczetsdz d3j Yy Hiz Mmew L wdid)
widie MsMlsOeadzv jls 109A, fMmfn C@&dgvy O, to dsid)S i
L dzOyd ded ¥ o Odzj dzlssds @EPp HemizEzn , Y B Isd,
Sls¢ dztsdzgv 6 sfipw sl L ssets L dzOyd dzd v . 1 i dtew
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mMdMmilsj ©3OA o tcjL zdz sOIsj dms Oy § ded W 9 C
BO?2jttsoimMftsc 8 &g dzd dzj d3j Y& 8 dORQ [E3d,d3a - Otc o ¢
ftcjHdzsydeh jets OS] Bl Wwihdzgjdzgdj EMmilsts?
stej maydzj dedz" 7 S szl yoOn, GHj Mo @dsj dlOdE, 2 Clisa
zOf tew y 4 dz d djctts ©OLK" 908 IsMmw ; dzj € 5
tcj OCydd Ho tS2 dzts? mMewLd dw=4u. YiIsrtejry
(9 0dzj dzlsde 2 kZcétsdz 90A), dets dzj Mmilstsdzr Md
d dr Ekgdz tcQo dgz Hzf A;dzj By BK Y j dz’ d
hjgMmisdydzj dedzr = Ctsdz yon, CO¢ ydeaztscecj ¢mMoO
f dzsm¢ sMmisd; sOo¢dj yd¢ dz wo dzw e Isfpw  M¢ dzO
Ctsdzt yo-d Ihwldndsdydzg dgdz" § G tsdz? yo woeozw s Ismw

CedyoO 1sOC Yy J My s dz fmdzed 3 Ols e dztso 5
e dZOH ¢, dets o dgj C tsisisHets 7 H af | dz@EPFO Is (d sz
o SHStetsH Of ods tfdedsysdz’ 7 MiststesdzOR Csdzd yoO M
slslsOdzS d © Odzd j Hj &zOj Is Mtsd Hddzj ded J a3 ¢
2O tewy jddj, ¢t ddjdd "Ml QM ¢ tsdst ok
L Istsls +tWWJjCls) .

s sdzfls O dzls T Emlsts?2 ydo sflsd dtsdzQ dag®eahdzd
fsHGkzy §r l slus dzd ZC dzOHT 9 O8 Isfyw )
ftoj HMIsOoadIlsj dzv &3 { Issctsu st BIs stdis B3 tegzfzty
B3 s Odzdztso dzOB dz¥ H OJ Isw § tsdzd ¥ 4 thE e >HAdKEHS 2 1
>IgKs L >IgKpalz St dzj € Mtp dzhasiquof gz ¢ k2 € sd3
Crued d viruve Emss?2 yde smis! Csd3f dzg € MO
(i dzj SMsds  CCOUS yisy dets  tsBI W Mpdaed Is f)ts L
cOL &3 €O dqosdzO BOcdzdw d Mmdzdh Ctsd3 Isj Mdzr d3
sfruved o tjLi BOBFL &ESOjIs da 9o U] dzdzts §

1 slsj dzyd s sted yd M& s dMmmdzj Hise Odzd J ﬁ
otsHdsd tcOMlsotstej SCrrcs d dr MtcOodzj dedj f
fsCOL" 90 1Is mMizh j Mise j dzdzts § z d3j dz
L Isd dzj dzH d O d3d dzH d ) 268 ydffazl)lsCdhn t5.0 s fMtc C
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Llsddzj dgH OB dzls j st OOy IsOlsdy dsd. Slsts sy,
fwisdydzj dzgdzr @ G zdyqdzOlsdy 7 d3j s Odzdzs yd ¢ dzts o
bOd&Oded dzOs dz" j] yd S dzr dI24. s dzj SMOS Crrcs
ltewpshk c OdsB3Odzd2 EfMists2 udazthisdz ¢ ®zB8 dzf
4 tsfistd Jddsc st § i@ 7 6 s 6o kinls
C i3l dzjl§ st & 19 Kear > 19 Ksi > 19 Kpa,  UbsBiaizts o dz jdafptis ¢ d
fMlsOBdddL Oydd Stdfilsodddyj NSsct §&dw

AARMMdz Hiseo Oded j] ftetsyj Mitso s © tzdgthez jtf Rishmissticaiztd ¢
Srrcs d 41frrcs

l csotsHd dzs! wOfboNGE@Hg dMMmdj HEj dr A
Mo lsdasyj.degcfd 1 1 d 1 : 3. wutsof OHj ded J
Bsd d 7 Mislsdash jddwva Mo dHjlsj d fls alda pds A
Cdif dzj S Mtse .

R Mdzj H 50 Odzd fs1-ftftstdstsj vigUfrsffifstsip) Is te W j ok tisdatisd” 1@
e r cstetse st §f dzf W us dzBdGa" iy [ rrcs CdMdzsists?
f dzshts?2 tOMmlsosted BBsMis! & t Ofgagyf Gz § figts dz@ H f Pz 1
LdzOyj dedv n Ctsstste’fAcd MsBdzs HOj Isw  EMmdztse d §
stedo 'dz 2 Istc OdzdelOMpch s ot 8 - 49 ftsH j BFoYdn
d Mfmdzj Hizj &3rd2O ndschiv@sdgty, o 5B dZOMisd BtsSdzj j dzd
st @y stetso , MsH jlicy O djrH tisats@ily dCiirs jfks O o
144 1T HO ftetslsj C O s ftetsyj Mmr C 1S@H wizj 14
Ctsdzyj dzlstc Oy defifdsiD ls B OL 59 Oded Vv offfifg tho SCHH
fted tcOL dzdJdg@ufdzdw n Jisdzdds@e dzif g o4 H Mils Oo
CByd dzelste Oy d tedpdpdgs H ddzO B uPEE J § EHsdREdo s
f smdzj Bdzdizf t©WOMaydE®dsilse jlsmisadd M ktOo dzj
ftsHlso jteyHjd FEEBPHBIUSEMBEOT sdzw ydd H Odedz
dsdedzs 2 Mddzr dz0 dzlzdzj o lz ¥ .
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tdmo.s&dor J

flsj dzydsdj sted yd m¢
tcOMmMlsoastetsa L frrcs

AlP*( 2) ;% (@) | 0al. T = 298 K.

tdm8.s&dor |
flsjdydsdisted ugme
cOfMmlse stetso: G 1 G’
(2).1=0,1; T=298 K.

v OB dA[{4y O
[ s OtedW d3F S BdzimilsOdzls EkMmists2 ydlbds mflsts/H & taskof e

Codsf dzg S MBsd2OABBd (298 )

S 53 dzj I
0 | 0,1 | 0,5 | 1,0
Crrcs

Al** MY[61] 16,27 13,86 1315 13,39

MHY [61] 3,68 3,48 3,78 3,94
Ga" MY 15,10N 20| 1495N ,10 | 1463 6 ( 1428N ,10
MHY 466N 16 480N ,20 520N ,00 547N .20

0 0,1 0,4 0,6

) Lfrrcs _ _
AT MY 13,78N 1@ | 13,64N ,1@ | 13,03N ,10 | 12,82N ,20
MHY 3,99N 20| 414N 20 442N 26 477N 10
Ga*t MY 14,89N ,10| 1479N 22 | 142 5 ,06 14,11N 10
MHY 3,89N 18 4,02N ,30 4,36N ,00 4,63N0,2

RL [sOB dzdinlzi Héghss ) ko j dzduyd dedd &3 d3d Isq
Ol s B0k OL ts5ls OF twdflsdxjdgifforditds o § SHE ki '
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sOCYj C0OC Hwkzedj Mddz dzs fosdwidL k¥ h
BOdztsH j Wistedsdtelzs h j 2 v + dzge® 6 s ¢f digitzis 07" BIE 5 dzts
o SUEdRY dzj S Mde” » dntsgmdi'dhj JAvEj o] bvwaetslsjjls
¢cXdMisSCdize SCdMmdzstetsHsds, ud B3 firfk KBY q§ o ki
Codf dzj SMtse M Crrcs X34, UdB M 1frrcs

sO¢ fYteOoddzts, Hdzv [ dzqsy ddff € mdiakz jffpsionid
ftedtesHsIizMmg Misg iz J Is LiPaaidH*ugEpdils ‘dsj dz' M d &
sjd3 ftetsydsj.j WwosidfdajjSdyj ¥on ¢ Ralfilkga &z dzff get
MCOL™ 9 Olskziw o Oy d f esydztsmlis d Cedi3f dzj €S Mts
cjLizd $OP@HBH S Odzd?2 (lsOBdz. 4.4) IsOCOW
Ve jddyjdd] Efmbs2ydetsmisd St djshMcdolss:
syJj o dH dats, MowL Odes M dz2OtOMIsOdzed j o3 f 5 dzW
M¥ Sted3d tets o Odzdets V- dsjB Slesm s, s  dn@ dgdzdfs H j
Lz Slstetsdzdzr R B dzsYj § O §dtiz@ierd das et O K s
oLOddiIsf tetsded S dztso jJ dzd s, yYlsts di13@." L " 904 s k1

l ctslssdzgd tetso Odedz” §  Swdzgwizg St " o 'wie @z j¢ dedah d3c
Emists2 yde tsfls! fMzh j il e dzdias tc dz@zdey gz, - . ]
Codif dzj Csthz@Esate j § j ofMjets Mofteso sy HOj s
dMMdzj HEj &3 7 dJcOdHses 5 Gad) dz@ A , i) G §
f 5C OL Odats, Yls ts ftoslstsded tots o OdzdzOW Oyjls
Codsf dzj SMssB @@L B Bydzdsd 0 BGBCISOL Hicj B dzdIy)O?2
LOdd 3O jIs dBsdzj SzdzO o tsSHT |

[ d OG tc O dzd3" Htsdz] o G 15 tcOMmY toj HJ dzj dzd W
5B teOL HuslsldQaisd d MMdzd H soffddedg’'s = o d3 L IO dfdrtsfedsts fn) Is
fsiistesj d' o tojL Ed Is0OIQjydte @ifisidls t§ s o el i
Cod3f dzj Ssdzsolllf) RisBEEPHET 412sdm. 4. 10
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1,40E-06 -

GaX

1,20E-06 -
1,00E-06 -
H4L

8,00E-07 -

6,00E-07 - HiL 4

C. mMome/n

4,00E-07 -

2,00E-07 -

0,00€+00 - . . T O U

2 3 4 5 6 v - 8

t dM..10. $4 sdzyj dzlste Oy d ts dzdzO W Hd OC te O dizdzO
Ctodsf dzj SMdzr » WEBaERCor pd Misi 495 1 KNOZted Hy =

S .

1,00E-03
1,00E-03 4
9,00E-04 -
&,00E-04 -
3,00E-04
7,00E-04
= o1 4
A 600504 - & 600804
I+ ] oa -
g g s.00E0s
U 100e04 U 4.00E-02 4
3,00E-04 -
2,00E-04 2,00E-04
1,00E-04
0,00E+00 -~ 0,00E+00

2 4 6 8 10
pH

t dmMll.sdsdiglgeOydsd t dMl2. 4 stsdzy dzls te
HIOGtOBRBO wWOMY e+ HdOGtOBBO OMY
Ctodstf dzj S fydzr » WA L dzOyddr » € o dzj
Lfrrchsl) , =we0. 001 MdfhsGadiy frrcs.I=1

= 0, 1 KNOHte juH j= 2 0,1 oKNO®jgju =

45R Midzj Hiso Ocdzd§ s Rfctzjyg MEEE E@OE o O dzth ¥ dats dzc
cOfmlso stcOn Btedats?2 S Mmazsise
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ssli3f dzj ¢ MtssB tc Ob StsHQEEJ] ¢ RRE@zY BEtcOr B tstcd
ftotso sH dfdedfls jiegyd sd3j sted yd MS d d3 d3jslestiriaddy, € lsd
CoRf ddfi ©figs © ftod Isj BY j tcOls z to g ts @z8z8 2ty lstbpifts t
Micj HizWKNDctse Odzd j 1 tots oNmOHf dzch ddw j detisqR3Y sdzj (€ Mt
H dzw 1frrcs sdlstclzs hdd3 tOMmlse stesdz B d&zO
sStczH dzstc OMiIs otffsdeidFN @ dz SysfdgF r cs ddB3d dz EMmilsts2 Y«
hj dzts ydats 2 fMtcj H ] . t OB tsls O ftctseo sH ddzO M
tcOMmMlso stcOBRB, ISOC Y] HIMIsddzdzdtese Odzdzz® o tst
dLBj ) Ols! dzi ) J dzOIs j dz' ,Rtdsdstds thitcl to @iH te daEddfelfry Idzy ui
d mMmdzd H s ou@iEdlsddzts M § dzd § B BSitc 420 i3t d&j dCfipitis Of) ts ) |
1l sdzz yJ dadz" j C teaffovr jf tol il @zj dz@ dz0 tod fylz dz

pH

10 7

1] 1 2 3 4 5 1] 1 2 3 a
a, I-3KBE,
a.Tr-3KE. ’

tdim. 4. 18dstgtcal®dzqg

t dfm. .s4c.db4 s @ bad
(1) d SBOHpE). M Lirr

cs (1) d 4 fsr

(2).

15 ttdmkzdSOdk 4.13 d 4.14 (sydes LG
Coif dzj S MsdzO ®, fMiHjteyOh jets Bedkzs ¢
kdlstcseo Odzd™¥ MOEBsE S df dzj S Msdz®, Hdw €
1frcse BBd&BMs¢ Gtxd 20 v OS] tOL ddudj
f to6s S ndg dzj S s & B Hc@dzdsm TGS d o
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[BcOLBo Odedj StdfdzjSMO f Bstds? ¢dnd

Ols s BO BStcO ) Isj stcOC sstcHIPRZO Yy 8 zdets ] s
oLlJ@RsH j2Mlsad,] BBtodats? CdMmdzslsr M € tsd3f dzj €
H O dzdzlz ¥ s H J dz tcQ@o dztso j Md 2 . [ BdzOtclzy j da
s Otecd W @3seo S tsdeMisOdels dr EMlss2 ydetsmisd { t

v OB dA[5y O
[ scOtedit 3" CtdnisOdzs EZMRsd yfhHeBiaEMmOELE B (

H)f ftod 298 sz 9 MtejHj KNO

Srrcs
s B3y dzj € |
W ts te d30 0 0,1 04 06
B(OH)L*F | 3,831,1 364N ,10 | 2,77N1,14 | 2,46N ,20

B(OH);HL* - - - -
Ltfrrcs
B(OH)L*® | 3,65\ ,20 | 3,56N ,00 | 3,11N ,08 | 2,97M ,00
B(OH)HL* | 125N ,20| 12,%N ,10 | 11,76 ,16 | 11,4 ,10

Lo J dzd yd ded J ydmdzO &BjIsddzj detser - L o 4 dz
Ols ts B3O dizd OL slsO o Btsdzj € &z dzOR Crrces d
b2 ydosfisd Bteds? Sdhmasls' M JdMhdjH k|

stoQodds | CdzMlsOdzls EmMlsts2ydesfmisd Isdn
CoRfdisSm" Lfrrcs Bidadd EMss2yder 6 Mt
sy jIs BT Is! sBi W Mdzj dzthle s K dzO Btalgj Ldidr’ dis Oftgg W
tcOL d3j 6O nJ ZOls dzts G ts yd ¢ dzo, s Bliztc O I I O dgRg
C i3 dzj 93fs dzO |

J ftsHIse j toy j dzad | o jtodesmlsd YBHARBHO ¢
rmiss2ude sMmisd B dzded lfjstf Gliis@de'daffdiz" Hs@dpdD L dgof
C s3] dzj ¢ MP BO B tste®@d3j " jCardlsy deticfd4lbdzd [ H ] d2OC 50 7 2
toJ L zdz' Is @3 tmas o @ dgdn? csatstcdls  Isd, Yls s
dzOH § y dz' d3.
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15 BjLbkd sOOdE LOMYjlkO S tsdfjls®ddc e @t

Hisdzj o sGts ©OMYtejHjdzj dzgdw Codf dzj Sder 7 Wt
fBHMsOo dzj d¥ 2O tdf. 4.15. d 4.16.

1,00E-03 1,00E-03

9,00E-04 - 5.00E04 - B(OH)HL™

8,00E-04 - 8,00E-04 -

7,00E-04 - 7 00E-04 - B(OHRLLY

&8 6,00E-04 65,00E-04 -

C, Mone/n

2 5 00E-D4

4,00E-D4 - 4,00E-04 -
3,00E-04 3,00E-04 -|
2,00E-04 - 2,00E-04 -|

1,00E-04 - 1,00E-04 -

0,00E+00 0,00E+00 -—— S

pH

{di. s4.diyy dzstcOyd tdfm. 4.16. stsdzy

HdOGEORBO ttOMY HfOCGtOBBO tOMY t
CoRf dzj Cfdzr 7 W iste CoiRf dzj Cfdzr 7 W iste
B(OH);T € 1 1 cia 2f - BOH)sT L frr g

SeddzlsjL d drikzyJddj MmMeats2mise llghe § t
d ¥l fsHewkzff™ M sics

RLEYJ dzdJ S NGO dss d ¢ t5dtfodzjlsSofy tar@dx
Hist sdzdzv § Is dmMmdzj Hise Oded W dn o SH dz" n |
Isj tedsd yj MS zs EmMlss?2 ydoe tsfmls! d Hiclzce d j
Col3f dzj ¢ Msdz' O L0z sty Q5L datis | d Bsdz! " 5 it
sB dZOMiswn ftesdy hdzj dgdesmisd, dzOSd d Mmj dz' fi

J mMddalsg L d CoBf dzj S Msdetseo Mg MisPD I tsdif
Msd Hddzj dapydésj dz' dzts?2 Misj § J dzdu dztsOjecsf figlf st Isld
fsdzzyj dzd d Igdnjsten wd dovjjhlsmw MlsOHIWY da o7 H,

razv drieujdfreed i drdes ¢ sd3f dzj Oendsds
I1-¢ d -0 | sH G tBZidfdf tc  d3] dafgdds 5 @Dls 5 ePBRENtSteB Y d
My d CototriBy Sipff )¢ dsfigy wiflde tOo dd3j sted V™ .



7C
S5leddzlsj L SCtod3fiodgjSadp=gs@phdl f sHctezd §fr M

I T Hidzj dzd § € ez tzp € RYts dzQdOdpls 0 Stetso Ehdzsy
tcOMmiso tstc] tSHdztso to | d3falzdgts ts k@KL dgdzsdgis® 2 W Is tc A3
( dzOf tod d3j tc, Mtc] Hdzd 7 1ds1 i3k ts dirf] tdsts on @sdadg’ diis)
tcltcOMmlso stets o, Ctolsster J B | fifffisiHy dey@dix] j B3BE
dzz y detse 5 € B RfOzjolhfij@s 1 sOf j MddalsjL O Ise j toH
fSHHjJtydoOIls! or BtcOdzadzz® o1 5B dzO TG BiGd3rfgCotsd!
OMY o) Hjdzgded¥ tOL didupezs o oSO dify § dyedy 5 d dat
Odzd 4 -fBEJ tEydsd] By anepddiigs shbol fHGekE
Srrcs d 4.frrecs

g ddzls j LdzgdBtc JSSHs 3 dzj € Mse ff teso sHAf]dzdV HipeIE tek
dzj sBrBHJ A& j tcOMmiso tster B' dzd {f tgortzdyldlsis d u @
Csdzd ud Mise tOMIse SWOr i )r r € s sfidpdamdzsc s dzd
ZzOctejoOdedd (70A) 5 tjOSydd:

XxMeNOstyMe(OH), + (X + Y)HJL Y X(+ y)MeL +xNO.§y  *+2)H,O

I mMzEyo] Ods i3ddzdwv o d3i Mss dedlstcOIsO d
toj L zdz KQIejd €@y j dzlstctetso Odzd H sz o0 teid]j ode) dd
oBLHER] . I 5B Q9 dzj dzd J Bj IsOdes dzO ff sL 9 tsdzv
tcOMmis olsfpjs off tsdzlz yj dzdz" MelipQmHad 5" ) sd@mils o stcd

sl dzj ¢ MtsdzOIs T 3O G dzd W sBtcOL t5p dz'o OdzD
Cslstster 2 L OMr nOdz dzO ftetslswy jdedd daj H] dzd ,
fstetsh Csots] MtsMmistsw dzdj ; COdzr ydjoer j ¢ tsdst
fctesh ¢ ) Isd wd dzd d f Oter Hdzd 2 ; ¢ sd3ff dz
f cstotsh CcstsBtcOL dats 2 3@ fipgfigyf Az] L PSS d®DIs'H dzB Oted W
o' Hjdzddzdm* Bjdzr &3 IsOdz S sor B3 f stetsh € 5d3.
CdMmdzsisr fted Msswddd MdZOYOdZO ( B8dZizyoIsf
BOMMO, dL Coltets? fitsH davte jCdfjrdgjsds ( Hstsi Hodgta:
tfrrcs) te@LE?fPUs’ j . § BRHEP LS dOlsT C
COdzdzdw M 4 frrcs MmMsLHOsOdzd ykls:! N J dzls s ¢
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TSH] GHOGSES HdY. st&fdjCh’ ¢Odddw f
odH] Bjdr & ks, Od* &q ded jip mils OB tets izt j
so jtH' 2 oL eOydy 2 Mds2 dO Hdzj LO fklss

520 stsd@Eshste ydsddz 2 M jCltesdjstedyj M d2

[ dzw sftcj HJ dzJ dzd W MemMisOa O MmMddzlsj L Jets
B IsOdzdzts ©  dz'r dAs 0 Pl tsd3j OB HY ts OESWsfiIsAizdzs 2 md j
Ldzj Cteslsjtedsd yj MEs2 OBBMEicOYdF ddztslzld fpsjt
cso@lls dl e, ftoj Hd2ZOL dgOyj dedetsds Hdzw B tcj HJ C
OOz L qelz j Bds?2 ftetsej G MjdjS s dosksaklnd
My jClstcOdz! dz" = dzdded? ftcjHjdwjdBses 1 dzjc
ftetsB " .

rdazv  fdedy d ded¥ d EMbstOdzj dzdv BOBEdydz
Yykzemisedilsj dz' detsiisdz” Sfefe§ Bls tiefp e 2 d MMdzj v iz j 3
dMmy sdz' L s Oded § ~ G BSWePRc/d digadgidwidddd ¢ Od
HozZv EmMlsOdzse dzj dzgd W dzlzdzj o se 5 L dzOyladdg & 1.l OB
[142, ssls &BsHJW S Oltste ftcOJIdI < z1j W sfls
Ldzj 3 delstseo, O d d3j dzdets Odz® dzqd dzd v, Mg QN v
Cslsste” 2 WodzW jlsmw Ekdzdo j [@4Odz! dz" d3 BsSHJW d §

HtSH J toy Odzd j sftcjHjdv ] Bscets 1 dzj d3j dzls (
Cdf dzj S MsdzOls s  d3j Isiomiziiars o 2O iz 4 fcoctbrscity
X:a-V-K-IOD'D (5.1.1
nt

GHJjal S sdzyj dzlstcOydw { dzj dzj dzls© b dzd iy r
VidimatsHdze 2 Bl Jd&3 dMf " skzj @3sets tcOMmls
sTSCtsL WWdydjdzs tcOLBOO dzj dzdw, BEydlsr o
9" Ml ts?2 Ctdpyj dalstceOydd 1 dzj dsj degs© o L d3j tev
1000 S st WWdydd dels §jtejmMmud IsO, 6 dzO €

"L{uu { 25051537 3 wits d BWMdy | ftesHEzS s -Os fif of ticej wd) wimpdizddg o Osizf la.
®BJ s5H O]
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midzOe jMC O Ctd3f dzj S MsdzOIs©O© dBOIs O dzdzO,
10 GBCEdd@s jzj L z2dz IsOIs §tedded 3Odzd Mtej
tcjLEzdz sOlstse Istcjrn § OtcOdzdzj dz' dzr = dL d3j toj dac
l kOBdz. 5.1 ftejHMmMlsOodzj dzr Mmtcj Hdzj Oted W
gL o dzd?2 Cdzyj destcOyd?2  dzj d3j dzlstseo o tcOf
v OB dzd yoO

s sdzy j dals toc Quigsoisiel dejh 5l S H @ to st is 8 B O

std3fdzy ¢ sobBfdi i B sBUm [ ds O,
MgL 20,217 3,6
Ca 22,122 1,8
SiL 25,731 2,1
lfrrecs BalL 33,717 3,1
AlL 60,333 2,2
GaL 46,964 1,1
B(OH)sL 42997 4,7
B(OH):m 11483 3,5
Crrcs Alm 50258 1,9
Gaw 41,826 2,5

J Is OB dz. 5.2 ftoj HiMlsOo dzj dz tcjLlzdz s0OIs
Cofif dzj S MsdzOIs O Mtsslse jlsMisoze h dr ¢ A3t dzj ¢
5.1.1

v OB dzd yoO
stdzyd delste Oy d d-¢ 1 dzp (B tzle e e Is 8 & HOKls i3
tcOL 9 j HJjdedW

4 Mg), |uCa, |uf) |uBa, |ufl), |vGad, |v(B(D
¢/ ¢6 |6/ 6 |6/ e |/ e |6/ e |cg/ e |6/ @

tfrrecs

64,52 105,37 | 201,87 |283,3 74,8 136,4 126,13
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“rrcs

81,14 193,37 | 177,24

t Ofmyy Is MsMmis©o O Mddzlsj L Jtetseo Odedzr = s
Mozt d3 Bt OL 5A3:
C(Me) = 1000 —C(Me)
Ar(Me) = Mr(koMIIeKcoHa)
Jteddzd o cOMYJ IsO MsmMis©a © S dzj $ MO O
65,52 934,48
24 348
JIsme gt®OY des MH jsEQIs ' ylsas o€ ts d3ff dzj Mdh. t dodgiuid 4
sMisOdzr dz' = OROdzdL dqtokz jfEs COLISAGdcH F Gisto j& '] dy
Ctsd3f dzj ¢dnd ¢ Q@dgH 1 : 1.

=2,73+269-1+1

53 Ripf J SR GHY J undghisd ded ¥ ¢ s dit Rt dko

Ajdedz" @3 dMmlssyded S sdz ddeW stedzOydd s Mmistet
dqdsj dedets 5 Mddsdkj stedd CtststeH d dzOyd sdzdets?2 &
B3d Is Odzdze OdzH , s tesHy d Misdfjded dL dsd dzj e
CststeHddzOydd, Mz Ols rRs M jClster § ts5¢ dztsh
dn a3 Is O dzdzts o . ¢ sOC Y 4, BdZOGtsH OtcH S @1 C
ZOdzdydjy ddzd tbkhmikzlsmMisedj BJjlsOddzse 52 Mmlistek

# ftoddsjdzj ded j i BEBEEDQSC BEJI o 5L dyfsdjlzizts
ddeW stcdzgOyd ts Mistetsj dzd d Codi3f dzj € M dzOIs ts¢
CodBf dzj SMsdz®B@B] .[ 145 -~ OtcOCIsjte] MewL d d
YJ dzlstc Odz! dats @ ts d ts &zO fm ZdcOdzH sdZ f tsSL 9 t5¢(
ftesdmMrtsHYhdj o RrRs MY JChteOn KlsBf Aagd Mitpe t
dzd e OdzH 59 . fdscdy droeajimlbder § Std3f dzj ¢ mtsd
dr zyj Ny jrRGstesMEsfdud MEdd d3J ssusd[ 149],
tej L zdz sOIsT dmmdzj Hise Odzd 2 fs Ctd&fdjcmo
B4 s OdzdRd §f SHG oz L j di3j dz] dX i3d d yOMmisdud
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Rj Is O d4a D 14§,150. v MIs Odzts o dzj dets, yYlsts ots ofmjna d
ojHjls MmjBw C0OS IsjlstcOHj dzls @zt 2N, dzdf de® di
HSC OL Olsjdz Mo s 1 Ists@ tso 1HEIEH uj dabs O IRgzs i5 B & d3»
9 Sl dzj C MOR dsfi) s@@z@ds dzo B’ oz jls I 4

] sdzsfy’ e dzsh jddw dzgj Mizls o Oy dazy d dz¥ ts
oy Ut &Y dzj € MisdzOIs 5o ,f difj Siilzlg dsd3las BABAD M d2ds? ts )
cOfmMMislstej dzdd Rs M jSlteson MeRGEAN £As dfffdzj
Codsf dzj S MsdzOlstse 5B LOMT I8 “Oy O fiplsissly rdzi d o dzr |
fscdsh jddY HdY w[[]1 ctkzff -177Gw0O gy tc dzH
o[ Jetef -1590@A°) d -N4D® WMBR) . 1 dzv 5B dzOt
Bsdzj SHEZRYOj d&3" 7 MtsjHddzaj dzd2 € OS ~ &sustzffdf |
My jSltesMSsfdw wodwjlsfmw ®yj dzr dzOHY y dz' o3

MOLOSC s te -fModstsfdzy jt5yj dad sn“Y 5 1 ia@@ Stk
f 56 dzis "z 3§ Ols o t5BIAOOME G dsAXAUO] ftoj dd
fsdzdzs e s 7 OtOC ] e dno we O fflidd fpddz6y2ch) ffds o
nOwOCIsjtc® MoawLd. wowrLd dd3jsls yOfls dnyteats
dzj ¥ Ol o ftc) B P2 EOMBIOEDQ f Bn=ngTL- deEhdstsy dats
syJ ded ® Ols FPBOMYjlte fys@CDn kMdaf2 5, s
fted Bz j Mise j dzdets Dfitsdzd2 2 5 Is A3 fjofiydedd § toj d o
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