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(ocdaraza @ ® @
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CIIHBAHHE OTMBIBAaHHE MHHEPAIIH-
® ® ® TTHIIEPO- 3anms
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¢ eno4vyHas

(docaraza E

* anpruHar Na
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. CITHBAHHE BBLIEPKKA
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\___—/
* anerusar Fe - * aneruHar Fe -
* THAPOKCHAMATHT oo * (ocdars 080

{ dMEdsS ¢Fj 8O MddlsjL O Wjtedk dsOlsdos dzs  o5d dzj t6 O dzq
dlslstcd®y ¢0 % AYL 61 W) 1) wrnjdkO MmdddsjL O d&ddzaj ©0d
CdHiesS M Of Olsdlssd3 f)WAFep ¢ © AR @O D) ¥ j dzj L O (

Il lsOB dafiugjj H Mls @ddzj detsdzz yj dzdz" §| © ~BSH| tOBBIST
fsdzz yjdizd W dzaj Cslstster 7 dMidzj Hiseo Odzd 2 B©BOL Yy MWt
60Ad d LOIjd ttOL BOdZ 9 Odzd ©® ©Oc¢ Olstsorts®@w mdsded &djls d
BjssHise BtejHjdjddw 1 dj B dsdzsegts MsMisOes O MW jt
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SBtcOL ytsoe,

I BtcOL |} toj HYf sdzOG|v Mdztseo d W
fMsmls O
1 ¢ Cao(POy)s(OH)2 t 4 OS Gapg HsPQits iy ls O dzO o dzchl O]
SRR Cao(POy)s(OH)2 Wjtcdsj dzsOIlsdoder 2 Mmddelsj L, 7
053¢ ¢ hGazs ydets?2 W s OlsOL T
ANa ddz2 ¢ d dzOlIs -
ACa b dz2 cddzOls |[&" do OlYLMCCl
] JHtcsE ) dadzt dz OO Is
dCa ¢1 1| dzr ¢ ddzOls |uh do OlsjMzCaCly, GtetdPls, pH = 10.
¢ Odz! /pydgw ] JHcBE ( daslz dz ONER[19.2 M (NH4)2HPOy
dCal ¢ 7o dzr ¢ dzOIs |uh d o Ol LMCCly, pH~ 7.0.
Codz/iytg¥h d i 4 d H to ts BOFdadz dazONR  0.2M (NH4):HPQ
101 W (¢ CaoPQy)s(OH)2 Wited3dj delsOlsdodzr 2 Mmddalsj L dzO
053¢ ¢ h@azs ydzes?2 W sy OlsOL T
101 W (¢ CaoPQi)s(OH)2 Witcdsd dzls Olsd o dzr 2 Q.5esCic/ dgdz
hj dzsydets? Wi OlsOL T
AY ddz' ¢ dzOls |uh do Ols.2MzY(NOs)P
] dHtctsE ) daelzd dz OO Is
ACaz A ddz ¢ dzOls |uh do OlsjMLaCl 0. 2
Coz/ayidtsyqq dH o s B O daelzd dz OM=R(IR  d3ch/ jdgeis y dz
WtsihW OsOL O(%W sMW OlsOL T
AY-z A ddzt ¢ ddzOls |uh do OlsjMY(NO)P . 2
dlslstegwizsyd/| dHtetsE ) dalzt dz PNR@ o3¢/ jogels y dz
wismW OlsOL O|W s OlsOL T
ACal ¢1 W odzr ¢ ddzOIs |uh do OlsjMLaCl, 0. 2
¢ Odz!/pyddiv 1 dHtctsE ( dasizd dz D@8 d3ch/ jdgets y dz
WisiW OlsOL *
[ d dzj tc ©dzd)L O FgHCaQP
ACa ¢1 o dzr e ddzOIs |uh do Ols jMzCaCl, 0. 2
¢ Odz!/pyddiv ] dHtcts8 §/delzy ¢ PWEO4IS0 figlz figtf j dzL d
AYL o1 W |ddzr ¢ dzOIs |uh do OlsjMzY(NO3)p . 2
dlsistgapv 1l dHtctsE () daeizd dz D@8 d3ch/ jdgets y dz
WisimW OlsOL *
[ d dzj tc O dzd)L O FgHCaQP
AYL 01 Mo dz ¢ ddzO |uh do Olsj MzY(NO3)@ . 2
dilsistgapv 1l JH eS8 ) dasl iz GAEld O fglZ figlf j dzL ¢
AFe b dz' ¢ FezOls |uh do OlsjMFeCk 0. 2
] JHtcSE ) dadzd dz OO Is
AFel 01 Mo dz' G FezOls  Ju" do Ols j zFeCk 0 . 2
l dHtcts8 ) daelzd dz PMED4s0 figlZ gt | dzL ¢
AFeCl O dz' ¢ FeZOls |uh d o Ols j MzFeCk; @5M2HCI
[FeCk] 1l dHtetsE § datzd dz OO Is
AFel ¢ 1 o dz' ¢ FeZPiB) |uh d o OlOP MFeCi+ 0.2 MOy j Is OBsted j2tc

(#H3COONa,t HzCOOH)frpH = 4.3
1l dHictS8 () dasizt dzd aD4sD figlz figef § dzL ©

drizfdeded ¥ 5
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(HV) d ddLStEts 90SkEBO (LV) ddd SEM Sty
OdzOdzd L qtetso Odzd fp § sd3tsh ' -80RH toff s @10 QLPNIE@PE . d3ANA X

t jdzlsc j desW OL s 2 OdzOdzdL tsBOL Yytse f totso tsH d dzc
BjHAds2 btk Sts2 CuKU1l.2 d dddj2d & {skzftctss i
CuKU1l a=1,5418 ) 9 tejydds i tslhs0 26z S as tcs@®i]
3A/ B3 dz. [ dWcOClssctcORB BiKOB OIS 9 Odzd 3§ IsStsH 53
STOE. RHjdsdW¥WdSoOoyds WOoL ftsotsHddzd s fftstesh s

Rsfmf j Clster tcdJ ¢ dMisted tctsitPOIAIs tads@Z) BEJ A EQUJ NOX
H Of OL SidBj6 04*0Mdddzy rRs dL dBjtej ded?2 of Mizh jdade” j MW jt
[BEOLY" MBi"doOdzd f} KBr o fMtstslsdetsh jdedd 1: 100,
13 &3 ftod HOo dzj didsdztBy jlsitslzlzde/ fififf j SIstc’ ©BtOB O 9
OPUS(Bruker) fj SttetejSydj?2 BOLGo?2 dzddedd.

sty j Slster tojcodmstedtcso Odzd dO fHtodBtstej Br uke
CtodikB d dzOYyd s dzdets e s tc O jov daefiy O FARIACLABI00 63PREY Odzd dz0 o
otsLBEYHOE N jes dJLd&izyjddw 1064 dzgds, Hd3EOdzSEL Y W
800d3) Is . t OL i3 dztsIs ™ sBteOL Y’ LOftej MMseor o Odzd o
CCMmY J tod &3] dzls@fizj Qs g sEtstotcj SIsdteso Odzd o' ydlsOdad J «
(Bruker) d destcdzsdtetso Odzd s ddzls j-dzimdo desfisd MOdts

24. [ jssHdSd MfjSktesl slstdj Isteddyj dgc dsls tise
HBH o) Othed] ©OMiso 5teOn ©ftejHjdvdd MfjCltsli
5CtOh j dedesets S dzj SMO M Sddj desdzso ™ 5 StcOdey |
B jtcO .§160p04 5540 0Df tcOMkd ki@t dkss 5¢ 5 .6 tc Gdp| joostsi
cOMlso O, MHjy0hjdts dllsted2. [fldyujmSky f d
Csojlsj f HEJos?2 B8fBEUSEWESHES S Esdsl cOMlso steO  f
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BEW jt2lO,3dd tcOMmlso stc@6 SCdgd@fMmaltsy dzv dzO 1 fi){f -1 2B0s (BHentadzls, ts d
Ctsddw) .

stsHjtyOdzdd COdz ydvw o tOMmMlsotstceOr Yite HJ dzVv dz
sCteOh j dzdzse 5 L @il ;i IO dA) d HzC sdB3Y dzy € Msdetsdz. 1 dzw !
ttOMlse stc©, 1 d3di3¢ Ride OAOAZJdz@ tedz j B8 OMIso steO. [ 1
dL &3j ewdzd ftcd Hdzddzi otsdzdzr 570 dzdz o0 Chpdy Judsidatsh)
tOMlso 5@ MOodzj dzgdv, MBHjEYON jets 1 ddz BEY j todat
otsH' , dzO Isfiplfdg) slddgs8®/ ( Shi madzu, cftsddw).

HBHjtey Odzdj WMWY OO 9o tOMsestcOr HtejHJ dzvd
5CteOh | dzdats ¢ RSB EdSISs G 5 S s dsf dzj SMO.  OBYd?2
colstsoaoddzd fMdsih jdzedj di3 tOMlso stc O Isdts iz Hf jsoaSctE afis dzts
94NN iMoo O o MmMstslsdesh jdzgdd 100: 1. s 2 dz OB Y
tcOMlsoste® d dLdi3jtewvdzd flsdy mMSkzs  dslsdtshls! f t
Sflsdud M¢ 06 ) df szl d Is § dz dzts tsieiQfiidsioC tg @& 1) t20 adgidg dizdO
d 20 &BCdz oatsHT , dzO -MA G & Is(teHW itsisasdizj Us,tc j ¢ Udzd W ) .

g tSH J oy PpatfjpL OcOMmiso stcOr tejHjdzvdzd MfjCistetsW
5CtOh j dedats ¢ tsd £ daEefifindzn G ite® . dizts gy Is O dzts o dzfrettzd tFe?* off stdssdxfiz d
f zitg HtSB Qo dzj dad W otsfMMlsOdzOo dzd o O h jets BREW ] tcdats@
CdHEsC ddzOeky dzp? twOMIse tste NHjddrjcl el tiegj cHdpdfiz) ey " J dzd
ntotsditsd g teffls OdzOo dzd © OB " jindstis Is BzBON: jldA@BdBdz tc OB sy j G s
HisB OQoldd delfS dz d MMmdzj HEZ ] BIBsSEets ttOMsostc® d 0. 05 Mmj t
d dL d3j tewdzd tsfflsdud m¢ize §5Bssiztom € offj s  Hdzch digid datsts
10 M3 slsdesdlsj dz dzts tc Ofls o b8z fridc@eotxiz) jdaFfeO0d tc d@fridizio jdrd:
2O M jSCltesWBRB8G] EBHhi thddzu, cftsddv) .

25. sddzj sd ¢ O Ay deodddOIsdz = MW j to

17 dzd ftod ¢ &®f dzisdzr dzd Isdc@ts ©d H]Os Isfic@ Brezig f o H @)
Csdzyd destcOydqi2 0.2 d tdEfipsdasitazls @ @ d]/ @D Is s dli
hftedyjotscts dzOMsRHOCEE d REOfisd S@&P'dp O/dzd Mitslse j Isfls
tcOMlseo stc® Odz' ¢ d i@ K26 | OBty cirdaPddts oz o SBisdztsh j dzd
tcOMlseo stetseo Mh do Olsjdzv d Odzr cddzOIsO S Odz' ydu1 5 iRk
YdtejL LOHOdMdk jJ §ftsdylkzlsecd  oftydasjugdy j dijteHOyiad} @
SftejHjdzvdzd 6 t§dhoipfe] Bsesh ks Bkl e d Y Qi b=l
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26. sddzjIsdS O 9" atsHO h jdzydts?2 Wt

JrMmetBBYHjddd NMjdsyds?2 M h0EgOL 'd nd)dzf s 8 O

Wittdsj dzlsOlsdo dzz OClkdodesmls! o tOMsetstej MhdeO
qdzv d SiOGiEtEs ydzz 6 W sMW Ol OL &, dgj uj dedze® Istedlsd j ds.

[ v BftejHjdjddy %jttdjdsOksds ds?2 OCIsds dsflsd
OCIkdlbdesfh j zsydts? WMt OkOLr, Mdijhdeow BEW] td
Meslsdesh jdzdd 4 : ljdzdz'vji ojfucsdgiicgloldz otcj dzgi dzd tslsB
mMhdoOs M jets 0OG ] dals O, HsBOo dzwdzd ¢ 1 d3dz tcOBBYJ G
lsj B j Ol kztdsjj uIaJAC 20 BB dzzls. 1Ok j & toj OCYyde 5 fsils
tOMlsoste® cdHESCMdHO dObtedw. [fldujmMSks § dt
MtcOo daj ded ™, MEBH,jLY O jets 15BceNEsREOSC DR S6 [t
oBHT, fvf S stesl RIS BicP®a UNuY oq § sded Bz) o 15 dzdz
Ceojlsj M Hodds?2 GBfBEY)MSsecs kg 1

I ¢Ooyjfmbse) ©wOHdsOCkdodscets ddHdSOktsted® dMmf
WsiW OlsOL E M kHjd 462 00 0sdgdsoditsgps, s #) st dgjsdzdzlz H dzc
ZzOB stcOlststcdd twOHdBdzS dzdHtse d d&Bj yuj dz' 7 Mtsj H d dgj dz
Md dels § L @Rgtsostids o3 Is § e d3d ud M $1A0] O Solscief ocCfipf(Ridgaif dzls Js i of to &
ft5 tfdnOdedets Bz (O R dz3d swdz L 2w  Mdd ! d&3d Uj dats 2
BN j2 Cdyj desteOydj2 1 &/ Bz d OGS zded dats fif do'tssdsj
ptj di3j dzd GhBdttOdd §tse' tcChtks g0 ik z0Yh jdsE O
NdHS sMsdsets Myddadsd dzdzy ydsdedescts CsClsj2dzv Y@ |
gL Bj tew dzd dz® Y dHCMmisdesds fyd dz d dztizy 2 § 5 Gz8R d3( A § § R

27. sddzj sdS O Mt ydd

rdzv st Hjdjdydf§oOedsddsd fMdistsacd™ dzO 1 0 dz'dsth
tcOMlso stc® dzdIstcOIsO dlslIwd Wz fftc § 5 Gy goezliztf O 22 50 @
slsBdteOdzd ftese’ ©BI jBsdk 20 BCd yjtjiL fesdjykls
o ®©OMkette] sftymlsEwdecdfifisd (5 dplweoO dig.4z)
ststeByYyd® wftcjHJjdvdd COC tlsdatsh jdedj BEOMMr MmsteB
rdzv tsftejHjdzjdzedw MmMteBydtsdedes?2 J BEsMiIsd MW jter or
Isj yj dddglsdS L Obp Btc®dzd f tetsB ' . [ d&zv s toj Hj dzj ded W
Odz' s dzOlsdzr 7 MY jwOR, MU jter §smdj mMsteydd ksd
HMisd dzdzd tetso Odzdats 2 o tsHES2, LOjd& MW jter §sdjh Odd
slsBdtcOdzd Pz FOBW LS otcjdidjded d ftcjHj dz
OdzOdzse d ydets Sftej HY dzj ded®¥ MBteBYydd dlslstedw .
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rdzv tsftejHjdjddy KafEdosd Mot O©uwdd il 6z0gde" © O
HdcdHteY sM¥ OlsO COdzdw M ¢ sdeyj dzls tc @QhpgQils2dz" . 4BV |
slsBqOdd ftoser Bl jBsd® 20 BSd YjwjL L OHOdds
dtsH jtoy Odzdj WeshMistcd o twOMmMbbeottej tftejHjdvdd Mmtfj
ot OL RRAdzju steB Yyds tsftcj Hj dzvw dzd € OCdzdztisaias h v flafd H 3Ot
¢ ®OMMj Od ¢ddOlsdy 7 MW jt. [ dv GitjHjdjddw
tcOMmlse stcj HJGdH s WeHTEQ) Isd@sOcORydf iR  iidedsis €7 Ols j &3 tsls
ftotsB T .

28. wow LT 90dzdj M tocQH dou dEdCtdfddrar @d3dis B d3j

Vy CifflstcOc dtetso Odzd o L e dats al jAff dztOA tSfipcasid € d i) dzts
ZOMmr " j dzdets ¢ 5 OL flldidzts 2 AN MigLisistsHlste Oc¢ Jtetso Odzd  H d )l
] sdzlz yj dzdz’ 2 o 5 PEXND s ot Afffidedptd dfd HsMEZ o O %  ald te Pia
fls j dztsC  dpdseDtS O dgz e Ofls o stc® dz st OO dllefw JLigl S
sB &3] dz0 dzd B S5 t@BSWHOSR  BHjozV sz lslgdalz? o 5 AORYND; t3e80 fjlsdg s
3 BzH §f @B sOCIsdo dzsfyls: 8 67 €1 ¢/ Bz f tod dzd © O dzg
Colstster 2 L Ojd3 MsOaddzd dzO@ h j2Cjte. 1 tfmdj 24
OCIkdo Mb: tcOMiso Sclf tots |y Og dBtdrtfs §y d dzls d dzdzw y d ts dzd
Ultima Gold (PerkinEIlI mer, 42 ¢) . 4 tstetsis! A
iy d dzls d dzdzw y d ts dzdzts ErisCariypQOTRERackapjulztiapl) | dzv o o j H j ded W
O AHs dz' dflseo Odzd St dzstetsdz! gz ftesB z, tslstsB tcOdzdzlz
W § Ot @nlse ste dzOH M | e Paigifidgr & @dizifdzd d M ls d dzdzd teago C
VWdLdBdsdduy M sz qtzO s sOEPHEsd i'a (B &
ltod dMidzj Hise Odedd € d dzj ISY A O o L ®leas tff dpielz®ts dz'B d3
COYHB? bySd Cttdots?2 tBHBjdO ¢ 200 & dkisted? it
ZdstcOlk O dlslstedw HEsB O dzw PH]YNOs filgdzlz 90 j 'l Zts 2 tcO®)is of t
67C 1 €/ dzdz. vyijtejL tftejHjdzjdzdztsy otej d3v tslsB dteOdzd
iy d dzls o dzdzw yd sdzdz’ j W.OC mdz'd3j fgj dzdj *OIaLs IsHte @Atpldastsfte
JLislstsf detsets tsB®Rj dz20 ftetsdL o sH-Gazdb dzD6 O T Ry (j FE dsdekt
YJ E€jsds MS sz dL dzzyJ dzd & . [dzv 99 jHJjddwvw §tsftcOoC
tcOMmlsea tste, MBSHjy ONd2 1 hBdz oY sE0o 1ed keoBO dls
t OMIsPB tc 0 HxfP|Os0tc OMis o SeHCIOS Od g detsfyls: 8 3 11 ¢ d
yqdmistsis 6 sWIN% d 2dzd pfdIsd & & dzdft oty fiidifipiiis)d Isf te j Ho Oted Is §
fl f sSKREOHFeOL BOo ddzd otSHIS2 HB dzj 5B A S5H J dfipi dzjlzritg edz
Cddzj sdSE MowiL-B@Em Y § sty Dlse lsd3' s 7 o HdMIsdd
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5 dgd@fMmise O KPP0 OCIkdodetsmls' s 1 [1¢ d dL d&gj tow
o tcj d3j dzd . [ dzWv 1 sts@ts YjtejL LOHOdMzdz" j ddzlsj tco Odz'
203¢ dz d HBBOoadwdzd € 3 B3z My dzls d dzepurppses biatatan, s
ljdzd¢sBtcdlsOdedw) . uwCttesMmMls: MuilkO tjedmMsticdteso O
M jSstccdzfBc® PBLOTR (PerkinEI mer, 4z ¢) . I
dmf sdz! L so Odzd Ctsdzlstetsdz dzgze f tetsBlz, SlstsBtcOdzdzz® H
ydteiL dzgjHjdztg §sfMmdzy dz2OyodzO dL i tej ded? twOMmlso st
HdMisd dzdzd tets® Odzdzts?2 9 BH ' gqdzd dL slstsded yd MSEdadz wOfr
tcjedmstcdictso Odzd-d B dzBds H o VW EIDEBL tiode’. 2 *P & B*Wjfdetso SH
O@dzsc d ydets 1 € )%, tc d qizfi) izts @31 i P Qe @G Moats ¢ Oy j flso.j
VHJ dz dzgOW% tcOH d ts0C [FRKkHdREM sz t& @ fif)ldf o tiotef @3 3528 © ¢ ) tRilrls O ¢

29. ulsOB d dz! dzetsfls Odz e dzOIsdzr = MW jtc o d3fs

[ dzv dulzud ded v Ofipls @ o datis fis 8 |5 6 O HFS My Sdz L 50 Odzc
Bdtsdzseduj MSts?2 YduStMmisd dz0 sidetse j Bir oyWg 2t (" 19 A
AtcOdzydw) f pH = 7.95 N 0.55 d tshdisdw dz’ clztsiifpiis
Odz' ¢ JOOUsPo dztpfge" K C O 1 [1 ¢ fJtoddzdeOdzd 5 ddz M’ ¢
sjtedsMisOlsdctso Odzd o oL HEZAHsdp Isl§ joaiisdgd O1s gz fif eyl
slsBdtcOdzd ftotsB’ fts 500 &Cdz d twjedmistedtetso Odzc
My d dals d dzdzw y d ts dzdzets@ sTrdtfj C BB T IRtc ( Per ki nEIl mer ,
L&z yjdafs Cstetej Clsdesets My shsOo dzj ded™ dL &3 tej dede
M octetslsC Ctetsod EZydlsr e Odzd ¢ OHzy dadfjts dzlz u jfgzdevts te
BICtotW ssscOlW d2 OBOdEddrdOdzgd s isttsisCEz ¢ dzj
dimimdzj Hse Odzd dr O 6fbbdyj MAEsadd@Wcdd S 6L Md tet
ydWtesots?2 COdGjter .

210,84 s OlsdmMisdyy M OVW ©BtOBBISCO tjL
[ dzv C Oy HBGEt dL 3 tod dzdese s L dzOyJ ded W B ' HdOSzdHf 5
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