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ZOstedw; HottCtotgdars dgfdzlesdzr = EZHtsBEGj dzd?2 ( OGtetsna do
CiRf sdgj dzls© MtsH j ey O dr S tsdzdzsdHdes Mmjtej Btets,
fMtsd Hddzj ded § ds;

-sfmkh jMlso dzj &zO ctsMmMikzH OMmilse j dzdzOW tcoj e dMistcOyd
(oL jtoBO2HY OdzMC OW  jMfkBdzd S O, 1 dde Otcd Odzl¢ OW
1 OtesH dOY { jMfkeddscO, s"twe" L MCOY Bs§BPEYdad HO,
fzBdzd M@tz CO 1 j ZOtckfm' , (iMfEBdkdSO | sdZiEztcO
ststej v, t(JiMfeedzdt O 1 ¢0tOclzO, (JijMfkeddS O 1 OcC
MsOdz, tiMieedzdCO yvyddzd, (JdMfkedzdt O (CoOHTBE,
e ys oOv t junftzSBdigddedPmils ©dz, A JjHJWLOISHo dzOV t j MY 8B d
tcsndd&3d C Olstse ftsH twOL dzd ydz" &3d Ibistcetso ™ &3 dzOd d3d
hijfMmlse MBHJj)y Ohdr C(tddasdHds] MjttjBtts, MIisOBJC¢
sddzj &z BdekzOdzedH O, , ¢ ctddsdHizds id tefiplot©jdadtisty ORW s s
ZOlstcdw, CtdzdasdHds] mMijttjBts, MIsOBdddL dtese Odzd
dzj dzd W oBd ;

-cOL tcOBtSIsOdzZO IsjrdesdzsedY d BStecOdzgdL s9 Odats |
AjHjteOydd d dzj Stslstster 7 L Otk jydzr 7 MistcOdzOR ¢ s
Hy2Mlsekzs hdr o jh jMmlse MHjtey Ohdr CdzdtdHds]
Hsd3 f sdzilsd &in@@dss e zOdzdH O, ORW st sdzd ¢ OteB ¢ Md @
sBi jd&3 ftesdLotsHMIsoa O L OtcjedMmistcedtctseo Odgdz" = 1t ,
ftesdLojHjdedzr d©3d ftoj f OtcOlsOBBd BLOBSISOdets B sdzd

8



ftcedBOQoCd kRZtctsy O2-&Elsd DO Ao dzgtkmMB] ls sdfO ¢l
mMedr EMdzseod?2. CCdtsdidyudmMeéd?2 1+ W¥WjiCl s f tod dsd
dzj 2 tsimimdd o yd dOr 2023 ¢. MeINsDHDOiE IS/ @Y H
dzr Rz df! skte5 32BG@0tec. / ¢ O, HA&Y L j tbdtHe0tdB td®.' /A6 CL, &z dr
Mo jCdzr-1d BOD® tc. / O, HIB ITMEiIstsWV/]c®, TrBdzd 008 dzs

-feseo jHjd Efmfjhd j Sdaddduimcdy dnmfrilsodd
d B Z¢dr HBBEBOhNdzdr Y doslsder » dzj C OtefMmise j dzder =
9 COyjMmksej Hj2Msokzeh jets ojh jMmMsea® MHjtey O d!
ndzsted H s di3d dg I aifdids d fls 5 d dzO I ddzlss dpde's;y d dz]

-sMmMkh jMlso dzj 20 ctsMmMikzH OMmilse j dzdzOW tcj e dMmistcOyd
tcj edMmMistcOydsdzde' | EZHBMlstse jtoj dzgdWw o Mtsslse jIsMmiso
dzj C Otefmilso jJ dgdz" n-AnNtcjiegBo 1 NHEzY o jIs]jtcd dzOtcdese 5
Mlseo ze h jcldso @ jifftgHN toy O dr CdzdzcdH dts] Mmjtej Btefs,
L d dzH o o3f IeBff dz[d I Is ts d dzO Y d3alsty dpdevts;f d dz]

-tcOLWOBBISOdRO kjrdtdsedy d tcOddL s Odzs
Msoedd M fteddydf odsd GMP o {hmd2MEs2 AjH]LOY
yjfmsej Hj2Msoksh jets o jh jMlsa O MHjtey O da C tsc
ted Hisd3 B j deL[3f(drBotel] fislaftsir dzO dO diatlsts dpde's.f dfid " d2 B j o3
LOtejedMmistedtetso Odzdzr 7 [ 1, deOydadzOw m 2014 ¢. ,
ftoj f OISO Htosdzj yjdes Btsdzjj 25 Isrfyp. ceBdztse
(G s,

-fsdzzyj des MadHjlsjdz Mlsets s esfmizH OteMmise j dzdzts
Stee Odzd L 59 Odes f tetsd3r h dzj dedesy HtesdLotsHMmMlsets HJL
otHT f dzO9 Olsj dz' dz" » BOMMj2detsea, © COyjMmlseaj HJ2
tctso Odzdz” B A EOEHE ¢ Md 6 dzd yd dzOIs ts d3  idaCisdafdvy  Cfifsidgdf jtBLta

l sdztsy Jdzdv, or" desfpddz" § dzO L Oh sk

-RMf sdzr L soeOdegdj HdAzw MlsOBddzdL Oydd 1y fMmjteis
MsjHddzj ded?2 dL udmdzO di e j fjlf dz'dzef OU@ fidg t © dzif I8 @ Bl
dzd € OteB sC Mde dzd yd dzOlstsea, Mmkzdz' Wdtectso Odagdz” = ff sdzd O«
ded 2 dz" = Mts jHite.dzj fdzs[Re wdzv j s f sz yOls! wHdMmf jtefmdd
tclzj Bs?2 HdMY jtemdesMmiss 8, CodzdzcdHds?2 MisOB ddz dasfr

-dMmMfsdz? Lso Odedj OBRW s sdzd C OteBtsS Mdcdzd yd dzOls ©
fsLotsdzV jIs f sdzz yOls! OcGtjcOIsdodes kMmlss2ydoer j +
CdHiesL sdzj . vOCdj HdMY jtemdd slsdzd ydy ldip'c 2 dzd SsG
dHdzts?2 MisiPIs /drddz! s Bilsdetsh jdede € MOBS tetsdL o sdzd dat
Mlsods BGHSLOYHA » | djCktesdzdlstsea, M stse desfls
fsidzy o" Mkh doe Odedw, IsOC d {tsmdzy C-B®OL dgifdzdfdzie df;

-fteddzj dgj dzd ] Wslstsaddidyj MStséts oL Hj2Misodw
CsRf sLdlstse dzO tsMmdese j] MjtejBteO fsLotsdyjls ftsdk
tcOMftej Hjdzj ded J d3 | Y IfOztte@lLIsdf)wic odis L d§tdsjtlzr d3 B dzOG 5
Misd ftesyd MMO otmMmisOdtse dzj dzgdw, ®BEMdzse dzj dzdzts 2
B dZsOydd Stwkfde' = Ocdkzsdfizj cOlsso dBj IsOdzdzO d tetsml
HJ 2 Mmlso dnjoedi IO,



-1y MjteiBted®, WER ydodOddL dtetseo Odzdz' § B ( 5dzt
o' R SddBdUiMSdn Cd&Ommtse d desor &8 M Hd daj dzd
stttz Ok e zOdzdHd dztso, O®RYW s sdzd S OB 5C fijd & ¢
OBdBsded 2 dz Rzd B HH didej , HJ Bsdhlstedeksls of My
desh jdedd f Olstsdjdzde' = BOCIKjted?2 d ctdBBa, Clstst
fMso 3 Misdetsdy fteddzd dzj dedd HIMY jtemd?2 M Odidsde OCIs]

-otsLHj2Mbeadj 1Y MjtejBteO® Mo d3j Misdets M d tsdzO«
fedotsHdl € ofsL ddS dsoe j dad 5B fEaft O JHEEse sty t§ Y
slso jyuosh jets LO Usttdkdiese Odedj OHOfIsdo das?2 toj OF
et B dimte ZORsHYh dafqw o dLB'SCj otsMmilsOdase
sOdzdzO® f dzj 5C dfdzj dedets? o j tof detsflss v

-ftedtectsHO MisOBddzdL Ostste® 1Yy MiteijBttO® BECOLT 9
dsdzse Ag+ ftod -50dides des d s datsjtds O zdzO@ 6 OL dzd Y dz' o
CdmMizstetsH O. l Mmetse tsyjtej H! , Me stetsMis! sSBtcOL 5
ke OSbdbfzsigd 2 HY v ;

ftod ot ddd tjdjoOdsd’ & &sHjdj2 OQONAR
dzj sBrsHd Bts LR POBtz gy, O OS], 5 CtcO2 dz
NOshd2 OctejcOkdodlks bkists2ydosfmis: HIMYjehd?
BsHjd 26 td@EPLC O HdMmyf jemdd, dOfteddjt, RBOSMJ
hjets OcCjdzsO, ftod Stltses? HIMEjemdy jhj MBAt

WsddOkdy | SBLOBSISd osHd & HIMYEjehmdY &g
dzr 7 1Y MjtejBtc® BCOL" 908l fsdzsy dlsj dz' detsj o dzd »
tcsoOdedy dqdzHEydtose Odzdets? Efmlss2ydetsmisd d ke j dzd

~dzj S Oteflse jdzdz' 2 §toj f OwOls, ©OL OB lsOdzdz 2 d
d2 = ndzstedH A3 B-f dgf 66 dzin & 34 2D A0 B dpdfe'ss,f el dzOH O Is
COf jolbdujmMSts?2 LWWjChkdodshls: s d BjL i Ondshls:
Médd3 §smdd esBdEpBbEBRIssd, O OS] ftod dzj ujdedd
dz" - ) Ndotslsdz ~ -fts il dedf lyiddz'daizsdsd L OB sdzy 9 Odzd Vv 3
Coydzr = fsCtetso 59 ;

-fdMmisdydrnr, MBHjyOMdj o SOujMmbej HJ2Mlse
dzr § 1Y MjtejBtcO, tBEZOHO¥Is o' MsC B2 Bbdsedyjf
Bz ydd wshsO ©OMlsjdd2, ddLSts2 kS idydshls: s
ddL Cdi §9BdpechdmMcd fted N dqesCsBOMN sOBdsd i
LW2Mmlse j dzdzse s ftesdL o tsHMise O.

Jdydzr 2 9C dzOH OoalststeO

ltcjHMIsOodzj dedzr | tojL kzdz IsOIsT HdMMj tols Oy ts dzdzt
tcsd3, ftsH JeB twkzCtsotHMmMlsotsds dzdets ffted dzj f sMtcj H
90dz0 Isj BOISdEC O dMmMmdzj Hiso Odzad v , sftej HJ dzf d2O vy J dz
BtcOdzr diot®df@®dg'B dlsj stejIsduijmMecdy d + MY Jted d3j dzls O dz
BslsOdzr RBjIstsHdCd sy ddy wHdmf jtemd?2 1y M te
dzdL Olststets o . 1 sH tkzCBotHMsotsds OColsticO® ftotso j HJ
dzj dedz’ § dz2O By jWsSEZz GYlsdasdfgd) HdMmy jemd2 v My
COdzdL i3se ( BOSCIsjttd?2, octdBtso, oBHBBMAz]2), of
dzdL dtctso Odgr d fBHGEBIstse dzj dzr C fezBdzdSOydd 1 ¢

10



dMidzj Hso Odzd?2. | tOBtlOR, fikBddStces Odd » o f
Ndls MtsdMmS Olsj dzs , tc @BEs Iof MtE IstAs tw|’j Rzd g WzOH Oolstste O Mts
fdtemd?2 1v Mittistd, quUEBR(uROE G- -~Os@Eztd kdtlsd
cduimMSdn 1 CMfjteddB desOR d fsHEtksoC ] fbkBddSC
MdSsdsedyj MSdn ROLOSjeERsdD i@ jtcigds Odasof
MEts?2 LWWjClkdodetsisd ftod tBBtOBISS OR ttOMlsj dzd 2

OCCtjHdltse Odzdz' 7 dMyr lsOIlsj dzdf fipn Ezj dzO8 B PGy o o

Mjd MSCsasLw2ise j dedzgse s f iR HMiso O Buj SOEBS®BE
dzj d@3, Wsttdddtotso Odz HdL O2dz dimMMmdzj Hise Odzd 2, tStec Odzac
kOd. twWH ModjfMisde n OBl ftosotsHddd o Mt
o jtefdlsjlstse, yYlsts dzOh dzts lstcOy jdzdj © kB ddC 5o

f issHtsdEZEedY d &BjlstsH™ dMmMmdzj H 59 Odaed W

[issHsdsecdY dJmfjdj Hso Odzd™ L OC dz¥ yOdkOM:! o
fMddzlsj L © d MisoOsddzdL Oydd 1 ¥n dndgdey jBftetOd ~ dts filptupj joztfc
Codseduj MSEA&s HsEQ s dzs? OCIsdo dzsMmisd, B dsdsdd
wsdotslsd 2 d o' Mhdi ©OMisjdd?2; §mlsOdsesj yj dzq
dzdd MBMmlse jdeder 7 dMfMmdzj Hise Oded?2 (5 fMd dsl §idksd Wy v
MCdr R OLOS Is] tod MmiBds dztsicts/fyly Odksfdcc + CMY Jj tod d3d dzlsts e
OClsdo dzsflsd, bsSMdStdscdujMSdrn Mos2Mmise, L W]
sjdzd?2 fted ©OLd&JUd 7 fklsvh fohmsky djddv, O Is
GjLbd sOkte M &y jtdodsdy tafder ofj fiylsCodedg Rdzd Is

AL dSdsBdyjMSd] Mow2Mmlsa® MisOBddzdL dtetso Odzadz
ftesmMeo jydoeOsh j2 (9 Is.y. o' MsCtsets tcOLtejh jdedW)
Hg OB U MSsEts Mo jlssteOmmiwddy, tojdidsc ) dztso MS 3
B Istedd o ®BA,dorlsidezB ZANEIBIcsHABE]d, toj dzlscj dat
Hie., oOdzsdsdCtespdzzs OSCIsdo dasfls: dLbEyOdd & dj!
NdHSIR d ke jtH' o fdlkOlsjde dr 2 MtejH o Lkydsd
pOdkdzr 7 MejHmbsod g dgb &g g MS d § 55 QeOC s j tsdMisdC g
o Odzd o Mtlse jlsfisodd M IlstcjBso Oded™ 5 § tetslss¢
Yyd mMse©® d tw©OLeoadlsdqw (OECD guidelines), stcj B ts
(GLP) d tBh did ISt delisdetOfgas(d dgfffy £’ 1€ ®lskif zlsge’ = zOs
IdedsedyujmMSkzs 1+ WW jChkdodesmis: d BjL s Ofdasils:
cdMmlsteOydd o COyjfmbe,] SCoBfsdej dzgsO© w1t HIMY j tof
ded 2 BftejHjdvdd o Mttslsofpbiiiny HY d &Y dRh§ OdzO dzy W3dfd
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BsHd¥ Jydtetse Odedz" » n dztste(] et yd B |5 tzd dzQreRd diglpBsdfdirfs.B c

[dStesMSsfdujmMSts] dLEyuyjddj MmOk ddscts o jf
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t dH16.Cdzj CltotsdedzOW BISCtetsW slssetcOWdw, HIJWELOSydw
ttso Odzdz" = n dztsted H tsdf dgdfj il fpflscliscicfci¢y itz Bpdeits f wf jdad § L
fsfmdzy Mddalsj L O.

1 d Mdstslstew dz0O tsBteOL tso Odzdj SCtkzfdr = OGtej GOIstsa
Misets MEEIBEOEBRE®@: YN MiH | BP0 dstsds Sl n 20 8 Bz ©
zsm! o Ikjyjddy ¢0O0¢ BddddBzd Hekzr dzjls.

14d 9" LT"90jl Mtddej dzd?2 Ists BMistswisj dz’ lse ts,
ftod Ctdi3dzOlsdets? Isj B j tOktcy f sSHO | tcc OFIsHwdDi]
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otsL Btsy dets, ws@)fiPlsjeHt§ Eifgded O dz H s MC s j; diys Ltoyjjodekddd JO G
Eilss2 ydosfilsd cdHtesL sdzj 2 sy tepysHOidees iy O fifsLddiy. te jac
Ylsts OB Mtsdz® sdAfsls § depdiPaad j B> jIs diff sdz’ L s9 Ols! MW
udotsmisd CtddsdHd & Mdhlsj & - Sized Odro,0 sldjsdz: B
dtsfhls! flsjdydOodss d&j ) H & O sahidoaistdss?  dite j HA
mMzjuMmlsoadj, oJddyddd LOtWHO dO o jtndsimisd 1
¢ sdsts OE d o Oded W &Bd Hh 2 NP @Y d P4®) N3l 3|
fMlsokzjls Rttsh j?2 MO dd datsfRds]) Sdsldzditsdf ey ddzti i
vsO0Cddz sBtcOf i dzjfHedzr s OB Misdzs Isdets?2 9 j dzd yd dzj
Ndls MudlsOls! Mv EMists2 udoafasls jyiytOidztsio dz' {f jts dzizdrQ wigdz
ftj HilsOo dzj darl-le s OB dzd Y j

v Od.1-1] j dzd yelfdEls jedzyd Ocetse d MejHded2 HGOdjIste 1 v
Y @@ sdes 3 d ~ dztsted H tsBA36 t§ didy e iz df @3dabddiig dBde's.f d dz]

mzstedH B dzL ¢ mdzstcd H B j daL o ddgidie
Adbted ( Bdted Mistsd dzOd3q Mls s d dzO d3q dz® xi3ifists tAf
O d3d3ts dzd v &34 ).
sl | -29. 1 + 31.0 N +35.0 N 0. ¢
pH 7.8 8.8 8.2
ddzdfs| 9. 0 N 10.0 N 1. 51 N 6

1 020 Gids ) deyplf@Fts H W Isfpw 9 Mistsls§ sz d @ dzig f id Btadzfser® ¢
fMis OB d dzd L WXfslsstae@InO d - dzts to d H(Od3® t§ dfidn le] teifi df @Rt ddc'ts.

[ dz2v HESCOLOIjdz Mlsea® L OCte]j f dz( dgd & d 5 Isktsdfedf® dd «
f dBBdisdzdw dzO0 (s j torn dzsis d toy Yzisfg ji dzis® )© ¢ ) tsdzts|
M jSCtectASH] K S(sstcOW  ftoj HBMIsSOoa dzv jIs ddeW stedzOy
dzseo o dgzlstcj dedzedr BBty ¢ B lsOdzdzO d dBdj Ckzdz f
detsd3 t AGC e (MEfdifif. doidjc dMBEdese Odzd §d¢d {dejtecd?2 M
1si2, N 1s12, O 1s112, Ag 35, Ag 3p, Ag 3d, Ag 4p, Ag 4d.

— —

t dMml7.[BL Btodzr 2t AnSleite 1 vy MjteiBtcO, MlsOBdddzdL dtets
B4 Is d(daBBte d Mls 5 d dzO I ddaiss . dpdfe's § o dz]
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N 1s
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Cdzj eadw M

{ §B110f e ¥sM j Sstc® [ ACwH 1y Mjts] Bleds tcdassd W ey
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Fdzv fosdkzyjddy Bodjj HjkOd ds?2 dJdisedoydd
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ftej HMlsOo dzj dzZO o odH] il N&F 6L)dh.difs O2H | fdisdzts f
ZOdBtsdz h j2 ddelsj delmdoe detsfls: 8 (L dgjteedw fmewrLd 28
dzj esHEZ, Yt dzO-fitptsitsfldsanjvls figls ondsddist) j i@ €dzd3dzOd d3j dz’
mMdo detsfiss 8 (1L dgjteeadw Mmewerd 289 11) Bleojyojls
fd¢ (1 dgjtecdwy MmewrLd 286,5 11) MmMEBlse jlsmlsoakzjls

tdiedudgatfN toj C tor o9 O dzff)O Isfij daidofilefdgiR 1 dzj C stetsdztse
MO d3 dqdzlsj tef toj IsOydw HOdzdzr = (ftej HNIsOo dzj dzad § ¢
YUibbojtelsduyudestsddz d ORJHdsBZz OL slsO0d) ) L Ists?
(tedil0). 1 itz otL @3y dets MH J dzOIs!  dzdh ! SOy M
sB &zOMisd 1 dpBcg2, 3B8Bo j yos h jets dOdzdyds OL s5l50.

112) sfflsOdzso dzj dzd j G dz* S 5L 52

1Y MitjeeO &scklk Brils! f§odkyjd M MYy sd
osMMmlsOdeso dzj dzgdj Msdzj2 MjjBteO daj 5cE Oded uj MS d o
dets o dzj dzd JW WjasmigjPd3cpyd MS s fesyj M, Isjtedkdud Mcts
Bjst5H E@BHOZL O MjHdd dd2 MjtjBtk®, {djchktf
tjBE0O, ModsidaduimMcd?2 d &St sddss’ 2 Mmddls |
oL j edzs?2  Osafjy duBHC ddjdzs[f sBsh 1 8 ofMjn {Isdr d3j
By dzts  § BzEEO@ st d fipf jolgBdets] SHEROSE COYHT 2 dL d
) BsuSd Ltejddw fdzyjddy f§tosHlSBH L d sH dt
Ldzj Chtesdzd C OE e O B @rstezs q|d@d B sdzj | SUJ o d HdZ o
Cso Wodwe s dzj o sL By desfls! fodkyjddy 1 v Mmjts
BifMmj2 dejyjkOljd dz = St tsdej delsse, dhmfsd LEkjd
ndBd Ui MSdn o tsMimlsOdzss o dls jidsiCas cds 7§ lk@Dedgnddd Lsq [Odietzss
LT 90! dzj cPBUbdzf] ezBL BC Y O Mz MejHE d L HE
dzr = ftesdLotHMmilse jdedz" = MdlskzOydwa, ddzd ¢ ted d3j dzi
) ksySd Ltejddy cdcédjddujnNis? tjcdodj dsoydd
HEC IO &0 &) dzt aHjts b Gvis 2 jijdsitetadstzr 4 e dzs Hj dad j Ists
6] O] delstso d HALjSlkde BHjd d & MstcOd &Sy
fosdLotHmMise ] ofMjn Isdfse SdddyujMSdrn o tfils O dzt
def d dzj Mddelsj sdud M segmMfedepddsyts §gizd ftosHEZS
ROf e dsj to, HdW yjdj?2 BEOddujmMSsct fjd MEEAEE
CLjdzj dzr 2 & fichdes synthey® delgjdz. f 6j Hf 5 dzOE O] Is-daff 1§ fsts drs IS
Mduyder 7 St sdzj destse, ftod L Istsds tsdz Hisdzy j dz sTls ¢
cdud MS¢d BJLBYOMdz a3, dzaj Htsdzy jdz Msftetsotsy HOIS! fi
Bjded. | MizyOj 1 v M tcjjsLe@® Wit Sssind el jj i vdzsig@s els
kOR: (i) dmMfod Lo Oddji )L o EHakn e s sc@dgd p stcd ts g
Gscts omfilsOdsodlsjdy (3] &Ojd ds ftdiEsH dsc s
Mdydstsets B3O ed OdzO o TSOGHMIs o fo dfiplis@ siafsdzdsL @ kpistd @)l
Ofmf jSIsr Y sHtetse dzts @M BZRIsyg # ddMWe diEasy §tHlse j dzdz |
dzj desdse MmddelsjLd 1y Mitistd fm dhYf BHBZL 6 O el b G
MsH jtey O ©OL dzdyds j Wjttdjdedsr / Bj dzCd, OdqdesC dH
TOdHT, odsOdBddr , fsdd¥jdsd d k.H., Cclt!
BddzdL delzs h dj OC ] dzlg v[8h &2 » toyf BHOMI A 8PS d L o] d
1 ChstcOC ks fodesHdsds §osdMosyHjddy o fddls)
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dzj HsMIsOtsC, teOddydeoOsh d2 dMfsd Lo Oddj 1k
mMtejuMmlseo, fjiMmMsdydHtses, COOzEsOMmtsa A3ty Hetsipls ¢ -
dzd yj Mlseo j dzdztse s d S Oyd Mlseo j dzgdesects MsMis©o O Mmr to! v
LOddftetsdL o tsHMIse J dzdesets ftesyd MMO. v OCddy sBtOL
(ol esdsd Midzr 2 9 Oted Odzls, Colstster 2 ftojHY sdzOG O
Coisf sdzj delstse M oL sy desMmiss ¥ fesotsHdIs! dzOtcOB
A HJ dedz” BPligeOdge Y jteOydsdede” B3 ftesyj HzteORd.
{HdddB dL dodetdjj uoOmbts dmftsd Lzj& ~ d
MjteiBttO® wodw jlsqw tj OCydvw uvbdzdzj dzZh©O, ftoslsj ¢ Os
L dzOdzdz" 2 ¢L jdzjdzr 2e¢ t6j OGjdzls) d Odzdzd Oydz d3 € tsd3f
2[Ag(NH3)4] [ 1 eH120&= 2Ag + 3NH +  sld1:0sCOONH;+ H2O
[ dzv  fsdzzygj dedv MilsOB d dz' dzts?2 o SH dats 2 Hd MY j efmdd
L CMY jtod d3d dzlsts o 9 GCtlstster 7 9 Ote! qtotso Odzdzt XEsLdzd,
or Mz O h j2 o totsdzd ol&B)fnjst® dasd fifdzjj dizv . ¢ & dzds W ls o
ojhjMmlse HdY COYHBEB 1 SCMfjteddsjdzsO d Isj o5t j to
smdeseo j odL EZOdz dz" = dzOB dz¥ H § dzd 2 .

50BlLL2 CCMY jted Bj dels Oclzr dz § EMmdztsedw ff tsdzlz yj dzgw
~nzstedH R B J dal ddkisd 3k Is d dzfO 8XY ddass dedevs.i d dz]

Mdzts te d H
LddzH d g
®gNO | NaOH, |bsdat(@de 4, oo ldedMbeder]d
2 &M 0, 0 L:téo mMstsd - dzd W
dzO 3d dzts
f d @R]BBLS
50 3z 80BS dz | 2, 2As( 1, 9% 1y OyoOdks tj OSydd
1* |1 L4®tsd 2, 0% 1 B3 ts dz
Bt dz!
) 80 ¢ 2,2 v jtedzr ftsfdzj 36
2, OSogsod RBts dz!
3 100 dj 2,511 0yodzts tcj OB fdl
2, 59y RBts dz!
150 d3 1, 9% 11 Oyodzts tj OSydd
4* 3,8%1 B ts dz!
Bis dz!
200R3S dz 2,5%L 11 Oyodks tjoSydd
5 2, 0% 1 Bis dz!
B ts dz!
5 300 2,511 Oyodzts tej OS ydd
7 ., 590gsod Bts dz
7 400 2,5%L 11 0yods tj O ydd
1L1dt dz RBts dz
* 10detsdzjJ MlsOBddz dzf | cdHEeBL sdzd (2ZMiss2 ydoe st
) nBHJ tcj OCydd U s dzdzj dzfn O (1), fteslsj COs h j

Is § Istc OO 33 dzfn j te j B tedodztsete of i @ fip k] It (sciegifiHeH0 of)jlsidscidaf QB3 - dzts )
OBis,ddftcOCIsdyjmMeéd ot oafmjrn MzEyows Wosttdiddtoso O
rdzv HOdzt dgj2hdrn 1My jtedd3j dzlstse B"™ dzd o' B tcOdar
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( slsdsd yd de Y dodz 8B LR mdasdIsyg dz¢ d ¢ sdzdztsd H dzts -
f sdzz uj dzdz" = H MY | tedRls jrdzy di@ids Qe OHY P s
Om3z2zBRBEABA[BLULB3I3ZL2(

RLEER® 38AB [ on odlm
300K --.---.-.--..-..-.."E ..................... :---------------------: --------------------- E
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HUlj 8l j dayd Odz, sl

{ qil-1lf jLEdr 5O Hfdsjsty jdemE @ @0l §ids O s C4B8)dzj dzd |

sOC §sCOL Qi Pt joifdgfi®Rls jdzy O Mehs ABEENBEES9 |
P d3j toj Cetete@zts d H dzts 2 fls OB ( dp! Glztdydsi? f 18 §f Ml @dep dzr  to j
dLEzyjddw or BtcOdzdzr » GBteOL ytse f fosdishs s 1 C[ .,

ted M-121 .flsHlse jteHddzd StedMmlsOddd ydshls: oMmjn Bt
sBteOLYse 1 d 4 MmsmsOoaddz 40 dds d 45 dek Mt
ZORsH] &zsf)! o-60d@AOL Uk HAB 2 HJOHjIlsts 1y dt

Meslse j sz dp@. SBOL YO 5 L &zOydls i das@ dztoy dize
Mow L Olst M Edgide hjdedidz MEtstetsmisd toj OCydd. R
Odz” HjedHORBI ) tBOLBOddj B3 tOL[@ ydf Ed i@
ftodmMsjHddzaj dagdV¥ Ekdsj dz' " Os s Ctsdzdyj Misets Mo tsBESHA
ORBIOYde &3 St®Rfdj ChHsds Mjttisw®, d, kOSCJddH
1034 Hdzj dzdd MEsstetsMisd o MMmisOdetso dzj dzgdw IsOC 4§ o3
1Y dmftsdz Lkzjlsmw or MsC OwW Ctsdzyd delstcOydw h j dzts yc
Bsclzls YtsHe jtecg Ols! Mw Holkdz tj O ydw d3: O dzf83). 5 dz! ¢
JHAEZOSCE {1 Isd tjOfydd fslsj Ot ls HBoatsdz dets s Hdz
s dzd 9" Lo Odd L dz0ydlsj dz' datsj z d3d dz' M § dzd j ¢ fs
ftedmkzlsmlsazs h jets o Isd yd dzd J o toj d3j dzd , CtsGHO
hjtej BcO.
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r dOdsj Iste  dzO dzts 1

L b iz0 dzts v O %8s d v,

EQ 7o &0 S0 100 1
LHEld 3 stc dzO dats y O

{ .B112C dzj Stetsdzdey | BIGebYEEELROY B CtesHdW ©OC A
sBEOLYBe 1, 4 d 51O0ffEPL i) ddnlsEs oot 0

stesdsd btets, M kejdduyjddid pH dBsyjil d&j dvis: MY
83. [Mdd o B&OMisd M&OB&h jdsyd = pH &~ Odz] |

odH] Mdzinbkeh j2 Mmaj B :

RCHO+HO Y RCH( OH) 2)
RCH(OHY + Ag*'Y RYOH) + H' + Ag® (3)
RCYOH). + Ag'Y R C (04A°Y R GHO+ H* (4)

sts fted of MsSdna L dzOYJ ded W RHdzp WO uftpdsdzlslj Ldaiz] tsiast
Mieh j Mlse j dedes EMmMdzsy dwis! mMw L O Mmudls dtsddL Ooydd
tej OSydd (2). 1l jdgils M MmMtsOels. ftojHY sy ddzd,
fno tsB #oHOdztE ¢ Odz! dz" 2 R OtOCIs] to, i tc tsiddnj- Sslsi tef lsdztsup] todf L
Zyomlsdw HoY&: dsdeso Ag

R(CHOH)O +Ag'Y R( CHOH) OAg (5)

R( CHOH) OAg Y *RAGHCOH) O (6)
R(CHOH)G'+ Ag(NHs)2* Y R GHD+ NHs*+ NH3 + Ag° 7)
RCOH+OHY RG®H0 (8)

ltojHAsY jdedz" 2 By mnOdedL d&3 Ctsfoe jdzgdets § SHIse jtoy HOJ
sddzj sdS¢kz Wtttdidtetso Odzdwv 1y MitiBttO® (tSBKGOL § Y
Bsdzd Issted dze © L a3 dzd ot dztizfs tzi dzef dzts i) lizp L o3 ts dzdzts 6
D400 (dgdfs. . 1 ®. Eddaj sdujMSts?2 Cwdeots?2 d&y dats
odHdBsRE, Gl jyoehdn tjosydwd (5,6) d (7, ¢
Ctedots? dzgj ROwLOSIkjtejdz HdAzY tj OSydd v tsddj dZho,
BOC Md[Egz i3} sdziz yd dede” § € ddzj sdfa@zd? ¢ stesOdedy’ NszB®S
HOdzdz" 5 HJ dzOBd yj MSsets Mo jlsstcOmm  “pd s H Pz dz
tOMyted Hdzj ddd uOMmisdy, MBHJjEYOMNdr Ctetsdii YOML
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fMdzd y j dzd¥ d~ OGtj GOIsdodzts? EMmMists2 ydetsMmisd. 1 Od
fd ted BteO ("depfSBasjdziLite®lsj dzdiff OezO) , §tsdzzyj dz o fte(
stcOy,bd 60/ d&z d Mt MijHdzi 2 Mlsjtfide ¥ fdZzddRkitedL O
Brdz 9" BtceOdzg HdzW HOdz! dzj 2" dr Bdtsdtsedy MSdr dMmf
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1.3. 1tdkzyjdd) otHd n HdMfjthd2 1v Mjtj
de" &3 ¢ tso j wldstwfiplsiplzstd o 3 M j Mise Odsd

Il BL By desMmis! hqesi e dMficsd L soa Odzedv cEBlsse
ftcj f OlcOlstse dzg0 BMmdese ] oeBHdAd n HdMY jtemd2 Mmj toj |
yddzj Hdzw Btste! B ) fOBGEj dedzg” d3d dBJS tetststce Odzd L
M¢ dzs dzdets milsu dzr T sd@Mld y S tsOckzdzdtetse Ols!  §ftsH HJ 2 M
Yd Mlso j dzdzOw tsyJj dze€ O EMmlsts2 ydessmisd ¢ sdzdzsdHise ¢
Cdzs yjordz f OtcOdzd IstcOz: SCtedlsdud MEts?2 Ctsdzyj dzlstc O
Hisdzj 1 WWJClsgaap2n difhly (diact ac hmé.ntl jetdof i i e@ieq9
zOd d3j dz# hz¥ Ctsdzyd dzsteOyde 1 dzj SlstetsdzdIls©, fted €t
Gzdzw ydw L gdvws,oze o stk Otcj dzd?2 i3 Y HiEz d3d yJ dzdzO dzd
Ctslstste’ j ojHEZIS ¢ din ¢sO0ckzdvydd (fwedlvdyYa stz
B Mistcts CtsOcbkzdzdtelzjls) . RLEYjded® odzdwdzedw WOCIs
BsHj dzdtekze h da toj Odzr dzr § BCtelkzy O h j2 MtejH" ) dzO
Btsdz! htsj odzad 30Odedj. | OdBtsdzj j i tc@iingf GeasdnjisdedDjdzy Hafifh) 1
mMtcjHr FoJdduyjddj dtdadzts? Mmd dzr tcOMmlse stc O, H
d s dzfd o4, 116. s O ¢ , sdf dydzer § Stedlsdud mMScéd €Ctdzyg dzlste
OB &zt HOJj Isqw CsOckdYyydwyw 1y MittjBttO, MsMmisOo dzw
LOWHA » dbdzse d ~1 d3d3sdpld/18Z 168dzw | 4 o 33 dzD 6™ B &
stswoL d3j dzj @ J d izt Mis OB d dzd L Oy W ls PLEEIOH tc & g k2 I§ figletzo & J
Codiisdzy Cdzvtedzr = BtecOdzd U MS dm JIRM ¢ Hzdizis dels T ds + ( fal
sdvw ftse jten detsfisd {121, thsdOfg flsthqls sOds s teAsjdzzOIs ez  d n
Cruv22d ftetsydj [4f OCIsster

dtcOo dzdIsj dz' des dzgj HOo dets B'M dzs f 5C OL Odzets, yYlbsts
Tfsdzd OBY sdzd st dBseckzls Brils: dMfsd L s Odzr Hdzw |
dzr °n &3 ROSRES 23 124 125.1) sdzd ORBY sdzd st ftej HMIsOo dzw 6 Is
fsdzdt dzj Cstetsdzdlstso, o MtsMisOo dBsdzj Ckdz CBIstster A
shdzteodz" | jokdwttdts ftsolsstewe hdimw ctkzftfr, o
Bsclzls dqdzils! COC Bh 2B MdsAzstylsftsq GO lsig @&, dz'ls20CL @t
or MsC 2 OMddRBjIsted j?2 LOwLWHO (dORgdetsets o7 hj (d
te1 NL26 127).

[ dzv MsoOoBddzdL Oydd 1Yy &JlsOdzdaztse ddtsckzls dMhi tsc
90dzdz’ | OW sIsj tedz" i3d ddzd G dHtsWisBdzr d3d W kzdz§ ydt
ted dzmz dz' W sdztso r 2- d+4 Windetdz' M) s QUBHE gzt cgldls 2 1 C R, dSH
dzn 2 f Odz2 3d BEl@gs OdgdStsdyf B dztsydzer | @ Mtsf sdzd A3 tor i)
oz § ORd, 0z O-NitNeH o JOwtzhZf decfizi | |s d dzOE3iBiEzE] Bdf@xizj O BOIs
[123, f-Cdgf Is O C-to df B IN-H  d3J Is d dzO dgzfj A Cldciff@f¥ Qfls ) H oz 6 d
[131].

dtcjH fdZzdOBYW sdzdlsse tMmMtets] L o) aas(dzw «ddzf *
LHO9 Ols! EMmlsts2ydor | d BdtMmtse d3j Misd &3 J Hdfr

1 tod 2O dMOdzed d toOLtaijjLdOdz i@ lds dz! fy tiseod@jdyIs dz' 7 s 2B dzd € s O dzdz

KrutyakovYu.A. etal. // Mater. Res Expressd 2016.0 Vol. 3,no. 7.0 P. 0754031i0754039 ; 1 j dedfmse ¢

HtG. /1 [ ©tcOL d2 mShpRisovih Bliset alzlg/ UP BaBet 51@,717,661Zakharova O.V.et al. //

BioNanoSciencd 2017.0 Vol.7,no.40 P.692702.
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f sdzd O3d dzt L3, Mddsists i3 dzlsr , ) tSBKLOL S Oded j 3 B J Az 5
d3d dar 1 & 133 134, € Ols[EB&@3A! o dzlz & tzgf Is ts y dz' [137, 24D dzC ¢ € dz¥ yC
dzj f sMtcj HMMlse j dgdets + CMisteOC Isr € dzj B3B8 U3IG? {friddsilsHir d de
dzr j ftosdLotHdr j, [1dOdded d3j tc 3 j dzOIsd dz

rdzv + WWjiSClkdodes?2 MmMlsOBddzdL Oydd eotHdzr = HJM
ftojHAZY jJds dMmMf sdz! L s9 Ols! tWH MjHdde] dzd?2 dL ¢
ftosf csdzOIstse, ldshwvhdamyw ¢ ORBYWtsddlsd &3 1 ¢ .
sO¢Cdj HAmE @AY ,o0" MsC 52 CtdzdzcdHdts?2 MisOB d dz' d
st ¥ dzOh dzd h detsCtsy Hteddsjdej dedj o OcCtetsedtsls n dat
sjtedOdz dz" =« d WEkdzcdMmMlsOlsdyud MSdr 811t "dsitse
dzts o .

CCMmY jtod B3j dels Ozt dzOW Y Ofls:

I sHde § HdMyjtemdd v MitejBttO, MHjtey Ohdy
48 ¢/ & OB S sddS O S Mddddyd OO d&olstedw,

CH,COONa CH,COONa n=_822,

| |
CH N N m=34
n 2n+1‘E \/\}m \CHZCOONa

B dffsdzz yj dz'@ RBjlssHBsdR otsifls Odatso dzj dzd dded IxthQls @B t
ttcdHtsdE dzgOIlstcdw (98+%, Lancaster) o ftedimkzlsMmlisec
dzr 2tctc HBY tsdzded s j dz' dets ftsH jtey O d2 HBs 10% NacCl ,
l sHdz Bo@MdzdlstcOsO MjtejBtt® (10 dBdz, 0, 1176 &
BihdoOdedd HBBOoadzZwdzd € tOMmMlsoatstclz OWRYW s sdzd $ Ot
BBsdz' ) . 1 tsdzzyj dedzz®  Md3i ! f jtej B do Odzd o Isjn
ddd s COf dz90dB HIEB Qosavdasfe 5 tOMlse SO, MtsHj oy C
dZOlstedw d 0, 0225 disd bOdisotsets ORW i tsdzd ¢ Of
ofmMiets Cdzdyd Mo O otsMmMmlsOdesoa dlsj dzv fmdzd M ¢ 4 ted d
B ssHISC ] Codzdu)MEO@MYBE H Gdzd dMatHY dL MSH]
BtcO 3 G/ dz d MtsHj)y Odzdw MisOBddzdL Olsstce® 48 ¢
Ag:NaBHsB ™ cets fMilsj ndtdsj stedyuimMSdds d Mslss jlsflse o

2AgNGs + 4 NaBH; + 7THO = 2Ag + NaB4O7 + 2NaNQ + 15H.

Cdzj CSlstesdedz" § dLBBtOY jddw d HIWEOCISE tcOBA,
stctsdgdets a3 BJSCtesMEsfj Leo 912 AB Omega (Leo L
hjdg dzOftewy jdzedd 100 €1 o fMmtslse jlsMmiso Jdte@isH )P
1.1, O OS¢ dO MmMCOdzgdtelzes h jd3 1 dzj Clstetsdzdatsdz dzd € to
Hilsj CSlsstetsdy Oxf dMadk , | reOBBSEE@EMtjz ftod EMEtstew s h |
ttOL Yyr cetlstse ddzd REIsEEdz de@dgif fj Jedgdfivy 120 G tsdz' dzr 2
Meh d@dotkr HizR § .

gl j Clstcr  tsc dztgfh jodfdHvd dgis 2u AisB dzOMiIsw n tj e dMmistcd
My jSCtecsW slIssdz] ste® Jenway 6310 (Bibby Scienti
ds?2 ftsyjHZs2tcOfwdoj H] dedets? o
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[ L jts®ls j dzydOdz 1 v MjtejBteO® dL d3j toW &F, 0 dz)ts ©ldz® gk
fMlsedd Mt MisOdzH Otelsdets 2  § totsy j{HflAaqg 512, dzjfdmfdjo JigQyfpifdats
Lsdzv MjttijBteO 5 ©OL &J tOR HE UDWY iy §@ 6 deds O Q]
Photocor Complexy( s ls t5,€ tsiiets v ) Mts e Mmistetsj dadg" d3 H d sH dz' d
d t©OBBYJ ? H dzd 6lAdAs 2 dzdg s dzdz" o

[ dzw dMfidzj Hse Odzed VY S dzdzsd H dets?2 MilsOB d dz' dzetsfiyls
Yydosdadzse s ftso jHjdadwY fted tOL dzdyder = didede" » Mmd d
sdese d Odzdtsdetso, o thNaN@ NaSEOMACHBAOY, LA(NDL)s, SrCh,
Ba(NGs)2, CuSQ, ZnSQH tsB Qo dzv dzd ¢ o tsHdzr &8 Hd My jtefipdwds 1 v
dzj dzd 4 @3 HdMisd dzdzd etso Odzdzts?2 o BHB2 CBBdzyJ dzlstc OISO (
LOstc®) ©® 100 tOL Hts Ctdeyj destcOyYydd 30 e/ dz fr
ZOlstcdw, o Otc! (tskly | degsizOgdzdj C Olsdtsdetse o ,40§PH OL
1000d3d3ts dz! / dz. 1 Oljd3 tjedMmlstcdtotso Odzd M j Slster s
B ZOMiIsd, MbHJtey O dn 6{fjdstg sapdisas.] < sdids dpd Jnfis® b
1 dzj CSlstetsdzdIs© © HdMY jtemMd sdedes?2 Mmtej Hj , ¢ ldftdstaa@®G
CsOockzdzy Ydd)Mdtectso Odzd o diBsd3zj dzls fdad q j dzd Vv d dzls j dzf
BtcO dzO ktesodzgj 90% tls dMmrbHddses L dOyj dd v .

it OmMseo st6r Lodzj € Is, GaNE)o/SSHEQ) AN av @ 2N OH dzv d i dzj H
Cddzj sd¢d OctejeOydd fjtejH dMidy L seaOdedj &3 Wdd
hftcedydora Wddz stetse Mi Il |l ex (Merck Millipore
dzdv ftososHddzd ftod tSHddzOStSotsds pH). 7,2 N 0,2 (

RLEZYj ded | SCxfQpjds@€dfdzetd Hise Mjtcj BtcO fftotso tsSH
2O id ud e jslotmmj v ddy M ot d3j dzdz’ d3 ©OL e M j dzad § &,
Complex f sls t5,€ tsitesmmdw ) . 1 COYHBHR MdzzyoOj dL Ekzyj dzd s
BtcO B jBisdz 2 @z d f Ctdeyj dzlstceOydj2 1y Mt
Fedzj twOmmjwdedw 90A. sOYHOW OobtsCtstotej dzv yd tsdac
oLO N jdader Idtptelztsdndsls(j dtd HictsH d dz2OdRd yj MSd2 HJOd] Ist
0 0ded j B3 € Iz dziHzaizdzls Bt ot s@{BAG 6 f TsE DRG] B j M J
v.2.0, Alango, RLicOddz! ), SCtbter 2 L9tV d |
tcjBtcO o MmMtstslse jlsMmisoadd M OdzctstedlsBzZORd Of f tets€ fiyd
hjddw, yYlbsts 1Yy ddiitls BsdksksH Otk d®] &g @O iNHs RE
rte M otej ddj dede” a3 t6OL ted N j ded JiBBOPBBo B  dxtigB " © H
fMlse j dgdetse s ko jdzdyd dzdV G dHtetsSHd OB yj MEses HJC
Bsdzj ] btydesets tsfftejH|dzj dedw € dkdsjOsdzuzyfiyldi= f OtsC

tdLlzdz IsOlIst d sBMEyHjdd J

1 sMStsdz Sk flesdgr 1 dzj distadzdAfs® gt ts § ts ez 5OBB 56 M d
ZOIstedw (Md3. MsteckSlskztodzk Wstocdizdzz o h j) eoMmjct
s ts ftoesHEZSCIKO ftesdLotHMiso O, Ists dzO f jteots?2 Ml
Htczeddid MisOB ddzd L Ols tstc Odfds,dzr fi) ts H jsti)pdgd Wafi dgafO@s da
Mjttjettd ¢ twOMsotsttk kOdkdss et O&Y s sdd$ Otcs 6§
dzdd MlsOBddzdL dteso Odzdetsects cdHietsL sdzv AgCl .

10 olststotts wOs G PaAdEMw o sMiNls Odz0e dzd © Odzd B 5
sBtOLBOo Oded j &3 Hd MY jtemd?2 d3j sOdzdzd yj MSdrm 1 Y.
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t dM3LCdzj Clstesdzdz | BISCtosWslsscteO¥Vdd o ME Odz
¥dBOR BOLYss 1y MitejBteO, MsOBddzdL Jteso
(@GBO000 AQGIf / 48 ¢/ dz Mmis OEL P dad gxfs tsic Oz, / dg Bfijls OE

Iftstslse jlsMiso dd M HOdedz 3 + dzj S stetsdadats? BJ S te
JHiEEE ©OfMsotk® fkjHMisOs dv zO0 MsB &2 € todflsOdd
Wsed, M MejHddd HdOdk)sesd yoOfsdy 31RK7 ddb
ik {6t @WPUENEOdIss (L otdkdds Nfsd Lo Ols!
et OdOddL O Medsiand o Sditapjdgd® HOdde @ & cdHE
1Y.

405 nm 0]

350 400 450 500 550 20 30 40 50 60
[ dzd dzO o s dzdz'  qOdj Istc dedk

{ qm32ut jCstc §ocdsh jddy ¢9 odedisscEsOdinls

COL RBJIBEOBY sdzlz yj dedzOv 5 HH{AdEdp tedy) drdt 8 Yo tirHi detg B
BddzdL deso Odzdzs 2 OKRY s scdzd S OteB 5€ M d & dzg

UG &zOMdets HOdzdz” o3 [ ¢ ,B rClfirtizts o i dzr | SR @6 g-Plg | d
f tsls j dzwd QiizO o ji B4 izl . rdmyf jtemdw ¢ OL OdzOM! fils C
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MOBsf esd L o sdz! dets? OcGtej 6 OYydd24ei3d 9y YJ ozd § smzfs 1
e OMEjsMY M HshisOls sy dpts Isg) rdiyE O . L 2Oy j ded j &3
I 1] c¢dHESseddRdg@dddz o 2 yojls, o MyjClt]
5B &ZOMIsd fodhmizlsmlso so OkO ddalsj dzid o dzOW  dzq dzd v |,
ofdzj Hiplso dj 1 zOL st dedets € 51.3240))s 2Oz © dz® 405  dads
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D, dad3 dodj Is,tc dedg

t 33| dMssetOBRE ©OMftejHjdjddY 5 tLOL Bj
dzs?2 HdMmfjtemdd 1y MitjBt® (100 dc/ d&z), M
stsds dzOlstedw (6 ¢/ )

t dM34 1 Odedz’ § B3 CitedsjH IS O do  § tetsme

Ju

ftsdzz yj dedzr j deO o' Mikh j dzde” = tsB ehPdzyesO@ v H B
Be/ d&z) d OdRYW st sdzd ¢ OteB ¢ fiyd iR PY dz@ [ tc #z20 s B
ORY s sdzd C OteB 5C g ¢ dzd yd dzOIls dzO s te

1 8d2 MjtjBted, MisOBdddL et Odzdz 2 Ok s sdz
YejLor yoOddts o' MsC ks O @ Odscffy fdazts i dijs OO izt
9" MsCd3 MisH J tob Ixdzadief IDHYBA) B teQIsts dej HisMIsdy d BS H
BddzdL qieso Odzdz’ & 1 ) d fsdkddjcOdd, dnfsdil so G
fMejHd" v Cwodyj delsteOydw 1 v Mj e-Deizg® dzsitgs 08 d dzg L @k
dllsddzj deddsddesds (1 SR), BBEdHEBdHEA dOlLdY o
100G/ dz. s dzjHEj B ®OdEB] s82d, et yEes sdzd M B sd
yOded j o5 1 v, fiistOjseqtat@ L d oo O ddzzd s ddsrdatk j Hodufy fniC tefad Is &
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2O shmdkse ] o' MCB@dz] C v tcdets? P tzC ez & 15 @ gzdzdzh
Hts 31 ¢/ dz

rdzv dqLrkyjddw odzdwdzedw Ctdzyd dzlstcOydd MmlsOBd
HdMYf JtemMd?2 d&Od®d B dzd sz yj dz@ L tsdzd fp tsH d dzO€ ts
YyJ destcOydj?2 MmMlsOddzdL Olsstc®. 17 dzts kEMisOdztso dzj dzts,
Sstc® L@Wtsdes@Ghlsjls ¢ tddatsdH zOow Emlss?2 ydotsmis! d
HdEkm 1 v.

v 0431t OfMMydlsOdzde” | s HOdzade" 3 [t # GdHEEBHJ dZOR]
stso o BI jdRgdesds oOMftejHjdzjdedd fted teOL dzd ydats?

SBQHJ¢L§BWMJWB11quBHqch&W ?JOcrsww ©c
udY Mt o daql yjmcqr o° %% - uf ksse o g
o HdMmY ¢/ d L Yhj 6] Bt sBl jJ BBdetsdi dzs s tc Oy
mdwa, ftod Hy dzd dg dzj ded (],

3 6 17N3 48 36

3 24 27 N5 66 3

3 48 31N7 67 8

Rdzlsj t6j dzts, Ut 1y MmjtejBteOs " fyEOfyeses)e>IQdrd'j o
Wsf sdzd C OB 8CMdedzd yd dzOls© dzOlstedw, dsckls BT Is!
Mz fodzdtsects EHOA] ddw §sdvtcds?2 HJMY | tchdusdists 2
Ud ded § 3.t JHdMmy e §lESsh Ofadglid syO o dsigs stO dzj § 1 &
Heked®kd OolktteOdd. stsdkj Lktscts, HIMfjtwehmdd ¢
W sdzd S OteB ¢ Mde dzd yd dzOlssd3 dzOlstedwW, o H jtey do Oc
9 0dedv, o Ibts otjk¥ COC HdMfjtemddddy ! Bl tc] e3s06}
Hjte)ydoOls'-3 st &8 L2OBstetsL Cd/ tcOL BIstcOy do Odzedw B
des 4, © IsOC Y j B'M dzd Mils OB d dz' 429 btdhtn B)sIC. B3 ts4ldey
sls 1y, MsOBddzdL Jtetse Odzdz" = Htkzeddizd § tsdzdt dzj € Ist
Uls d dzj dzd[4pd detslzig y 4 dzdz" § HAMY jeMdd ©sCOLOdkdm' kMl
Is © d3d .

3_
C t dm.-5108d fMd Bsmis: s
N s dzgid o detsfylsd  dzd ded
HdMfdemMd?2 1v Mikisk
OBY s sdzd ¢ OB ¢ fd ¢ dzd

Mteg HT .

N
1

akzsA3[1AY;

?
3 456 7 8 9 10
pH
sO0¢C, HdMfjtmdw 1 vy MjtejBteO®, MlsOBddzdL dictse OdzdzC
Cdzyd delstcOydd MmMjtejBte® 0,03 6/ dz d OBRYWSsYE sdzd & O
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Octej GOIsdo dzz¥ MlsOB ddz' desfyls! o GtdmkzlsmMisodd M
Yyd dzlstcOydd 400 d3fs, NaS@yw( mdC | ,te6dNngf N @ @),  fltc Pz ls mls
NaNG; o Ctsdgyj delstceOydd of dztsls/ Hts 1000 &3 dL d3j dzj
MiteiBtO dzgf WdSEMdese Odzsm! o Isj yJ deuf sy Onfite@.o daj od
fl NaNO.1l.36)L OC s datsd)j teflals) dzts L dzOy d Is jif d&' tedstec € tsaOdzdze

I sdzr hddzemlsoets MisOBddzdL Jqtetseo Odzader = Htokzedd3d &
dsets MjteijBteO® dqd3jels d3ij dz' "z OGte] 6 Olsd adgigrclz! MdzC
[4,147,148. 1 tsdzkz yJ dzdz' ffj s oy R WdED Iz deHwlizfsd OteW H dz" 7 € (
dzdfm: o dMibd ¢ ttOL orhj IsOCtseor n HMI4 dHdMmY
Ag/ 10N ( md3. HOdz j) .

10BdzZE HOj 3" J tejLEzdz SOIsr 9o yJj s Msec zOmMizs &
Metsd Ck CtddsdHdy j YOMisdyr L Otwy jdr ltedyok
d M dzOmdes [ [hFtotsdc@s? @l dudasd d HoknaL OtcW H dz
64:1 (ftcOofdasH q zdzzd) jL @GSO [ )cWlc qed j &3 s Is g
ddff stetsc s CH@YE ZUBdgdzse 1 dzj di3j delstso BHdse s
(NaNOMgNOs) d 400: 18=2232: 11 f KBsEmf NQ d fjdzj dadzt
rfal ®tsyjls Brils! BB kfdtmodzjndats frjdsjeiRH dads tsaiis|tddtc B t
dzd y didgGelsdzv j sqw dzOlsted j o 52 Mmtsdzr ¥, M MH oy Odad J
0, 048 G/ dz;o Is3s,te nd3f )O,BY st sdatE® 1Ot B &SO@dg'd ¢ dizd ydg dEBOG d
hze tOMlsostcd ii3sMmis! o otHj, Yl odsdls HBY tsdz
teWHCd MzOC Y[ MaZistkzils tlkilsdls:, ylt IsjcstdWw
dzj dzdz" &3 Ol stcOd3, Y sMitsd Sk Mjtedyj MSits] Gl
Btsdz hts2 9C dzOH o MlsOBddz desfpls: CtsdzdzsdHtse 1 v

v 0d.32.stsdzyj dzstcOyd dd Mmusaldd R o Gdejjdls dz' =7 d3j Is Odzdzts o
ckdzv yds MO ddzdL dietso Ocdzdz' 7 OBW s sz C OteB t5C M
dzsets Mjtej BioO ( S tsdzayg /dalg,tc OQdW ts thig deg S @O 8 S AP cddid. y

1.0% %;,___:___, . S tsdzyJ dals tc (
Te-- _q%;\% Cdzj SIstets 1 dzj Cltetsdz
O Bis dz! /| dz
) - 0- NaNO, =
09 e NasO, NaNGs 01000
‘l 2 - Ca(CHaCOO)z KCI, N82804 >400
= b Ca(CHCOOY 5
0.8 | E Mg(NOs)2 48
Vo Ca(NQy)2 18
N La(NOs)3 1
071 1 / U35,0 400 450 500 \5.5:::”_5;')0 650 SrCh 3
Wavelength, nm Ba(NQ?,)Z 4
1 10 100 1000 CuSO 2
éyABBA3Z32znB [ IsWdn ZnSO, 1

t df.-6.1108d fd Bsfls! tldshdlsj d ds?2 Jdlsj dihdo dats
HdMYfdeMd?2 1v MittistLo il ¢ SHNRPCS tc OasG@OR) dzj € Is
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l ftodmizlsmMisodd Mmszg 2 Otstoy &' 7 dBj sOdzdzseo o BH
MsOBddzdL Jqtetso Odzdz" | ORW s sdzd € OteB sC Md e dzd ydq dzO Is
dzdL S k¥ MisOBddz! d&Is ymdzd @B dJ . BlsOBddzdL dtets
B to[@ 101,150,151 . 1 yOfmilsdesmisd, ¢ sdzgj dzlste @qapv o® dakdyty
Oekzdzwyds 1y, yYylbts ftsHlse jteyx HOGsM! tjLSdd3 § OHJ
hjddvw 11t Mmjte] eOleroL & dpjdsizd jie dnd dzjlis B¢ d Octej e Oyd(
MO ddzdL qteso Odzdz" » ORBW s sdzd C OteB BE M ¢ dzd yd dzO s t
dz2" EQadmMddssmisy 2 ko j dzd yd dzgd¥ G dHttsHJ &20d3d yd MS 6
M dmMisd L0k d@BIISSHO [ 14, o ftdmikzlsmlse d
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CqHOBd ddzd EZcecdzjotsHOBd fftod dzOCtej o Odzed d :

2[Ag(NH3)2]*(aq.) + RCHO(ag.)+ 30H ¥ 2 %s) + RCOO (ag.) + 2H0 + 4NHs,
nAg°Y (Wg

1tcd O dMOdedd t©WOLHjEZO dMftsd L so Oder tejLblzdz O Mo d3j
Le A.-T. et al. //Mater. Sci. Eng. C6 2010.6 Vol. 30, no. 6.6 P. 91G916; Le A:T. et al. //Current Applied
Physicsd 2010.8 Vol. 10,no0.38 P.910916;Le A:T.dH td/t sid 2@ ztb ks | » 02498 dudb,

T D.4.758L
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GH] ROHO HjcedH ddzd EZedzjoetsH (9 YyOmlsdesmisd, H dzw
Lo Odz Wistcd3Odz! HjGdH, cdzt CtsL O, 2460)dz0 C UstisdzO O 3B'd
O¢Cydd uvtsdzdzj dem©® HdMYf jtemdd MsrtcOdvsls EkEfmists?2 yd ¢
BjL HtBOoadzjdedw 1 ¢l d [2Adelzc Pr d fiplf BBz dzdf |j GBS 5 tc oy
BOdslssE Mdyder . wtojHdd?2 HJOM®RIIste, tOMY§ tcj Hj dzi dzd
dzOw MilsOB dz' desfyls! L Ooidsf)'y j wIO Slizfpdzts o & I ddmy ¢ dids jo1OG
dzj ded v 1 MmtejH" o Isjud ded p4gy.te shy j @iPls drtishifidnds,O das
HOYJ dzgjBtsdz 82 twetsis Isj B j cOkztcr fHtodotsHdIls ¢
~30,~40dzd3 fted 27, 30 d RBUs dnstsdsjo jldstindste,j dedztsdzd Is j
Mser tsdkzEyjddy 1y MiteisBtd® d o ftdimklsmise dd
HJOMj Istesdy 25 deds Br dzd fsdzEyd dzr 65 toj OSydd uct
Mlsej otMmMmisOdtsoadlsj dzv d HHJ YdaEmBdzlW QI @ =BBIDts C
Mlse j MisOBhdzd L Olsrigl®s dIsj dz dzs, BT dzts f 8¢ OL O dzfs,
dzzs MejHEZ Mitshoedits o dzdW s f tslzlz @ dg'j ™ ' i 5 R Ojtc@®E
1Y, OS] €0O0C HJOMJ Iste {5 < s dgda=EzOLdEO Y dipls Qf st Is
cOMmMseo ster MjtejBteO, TtsdZzEyojdirj Tt IsttOHdYyd s dzds
hos sjted3dyud MEsets oatsMmisOdetso dzj dedw tcOMmlso stetso
i dzj dzd j &3 MlsOB ddzd L Olststetse 5B Ygstc 50 P & gz@ls 1 9 |
hdtesSCdds d +SMf jtedd3d delsOdz! dets IstczH dztso sf I§d L ot
24 , ybss, COC B' dzs Bl yids orhj, dBsyil wWod

vsO0Cdds sEBEER sdBH  sdzkyj ddwy 1y MittjBtcO
dzv jIs L dOydlsjdz dz"@ 2 ftedC d&zOHdets? ddzlsjtejm, o Mot
f sdzz yoOls! OctejcOlsdoades EMmMs2yder j HdMY jwmdd 1
BBr 3 wOmMYytej Hi dzj dzd jdelg izt st @udaglad @ 3. dzj H sSMIs OIs € 59
O o 260610 of jtco' j B' dz ftejHdzsY jdz M stsB OF
BtcO -dundzz yj dzd j &3 o d&3j Mists Isjtedzd yd MEs2 OCIsde Oydd
sy j dzdesc s dzORBd d3j IssH® dyg Ay  QOd e 859 Mdedety B tct®j GC
stster 2 L OCdzs yojlsmw o dBWeEeSBdRE3 d Ctdlstesdzdtelzj di3sd
ftod wendzz yd dzdd o { ted ) kzGefn lsees{Hdztils O QffigisfoL Mdsjts telf 6 df
tcOlslztcy] d foLotsdvwjls §sdzkzyOls! OctjcOIlsde dzs Mls
Bsdz' htsets HJORB  Istc® M EZLSCdd3 wOMmMftejHjdzj ded j B {f

CCMmY jtod i) dels Ocdz' dzOW Y OMls:

IfMj tjOcjdlsr Br dzd OOkl dyj MSts2 ydhmlstsis:
sydmisSd. [jbsHdSO MmddzsjL O s iflsgsuazd alzd fiy dz OHs O
(Al drich, 99,9+%), tOfMfottcj dzdzsets ® 100 B
(1, 558Md ) cdHESCMdHO dOIstedw (Al drich, 99+¢
Bte@ ). 1 sdzizyj dzdz' 9l @ HIsEsAge Oczd d tcOflse tsteW dz
OBBIOC O (0, 4 FREr@in. ) BetBOULB Odzed j B B j Myo jIsdzts
f dzj CAOH2)*aq 1 Oljd3 ¢ ftsdzzyj dzdes Bz teOflso stolz 3
tej Bjh do Oded d HBEOdEOed S fdBots?2 (2,5 &) d
(2, Otc g9 dgd dzd BOdz! detscdy Stsdzd yjflsoj + sOdesdkz®) S dfr
Zz yj dzdz’ 2 twOMbotste f jtoj BjhdoOdzmy tStsds 2 yYOft
lBtsdz! ) Gz StsLr fted MAzOBBsd f jtoj &Bjh do Odedd HIS
detso dzj dzd W fjtoj B 6O -dfQEiysRBBGo Odif, VAR5 Ils) 1 tec
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fited BIhdoOdzadd tOMmMlsostc® o CtdzB] L Co90Ottyld o956
Isj dz detsets dzOGtcj o OdedV. { 4JOSyYdv fHtoslsj COzO - tod
sBdzEyj dzd"v §sdzEyOddm' oL teOyds j CtOh j dadz |
fnj tojHaztpe / dsdz) , MsOBddzdL qtetso Odedz’ | tsdzj Jdeso ts2
%OV ®BjlSSHISO Br &0 ftdetsHdO HA&Y §dzyjddy H
dzr 3d S dmMdzslsOBd, © HJOH OL sdzj MBHjtey OdedW € ts5dzd
RLEZYjdd) HdMfjtemd?2 1v Mmjt]stcddeBsid OBdg d
16 d tad sheh jmsodwdd 5 MisOdeOdiEt2 o3 d3j IstsH
tdLkzdz sOIst d tsBMEYH| ded §

[ v SftejHjddd" sk cdj ocHsttH@EEE ©OH
dMisd LsoOdd Heo jdR gl dedheust cdj ddso 5 :
0

/«vf\/\/ﬁv/\/\¢ﬂbH

[dedmisddzso O (wl14) Cdfdslko

MOH

[dzj dzso OW (u18) CdMmdslso

rdzv sftjrjdjdd " sflsdBod d hsbDpdwd Y ciyd @Gldz
sdzOdi3d Y dtde = SdMmdsls, B' ZO fttso jHjdO Mmjtedw -
yd?2 tjOcjdlstse d §Ystew"HSCO dF HBBOodzj ded™ o toj O
COyjMmlse jdedz 2 Isj Mis dz@ MtsH jtey O dj tOjdH datg g jddz dalz.®
dzj defptsds jhj o 1887 €., sMmMsOHd2de 2 oisj~OdedL o3
Codf dzj CMO MjtejBtcO® Odz HjEedHOR] o Htedmizls8fse dd
x4 §mdiy fkzBddtOydd dOhdr tOBBI. 17 d¢zs dzO2 |
wWodWwjlfqw fjtejrBH OdkzdBOJHO § j Wtstgdbw ¢ i HO
Qo dzso JjMdJ o tOo 5

RCHO +H20 Z RCH(OH)2
RCH(OH)2 + OH'Y R(CHOH)O' + H20

[SdMmdzjdedj Od HjEdHdzs?2 CGtekzffr HES COLBESMJC

stesdzse yYjtejL MSOHdE BtcOL o OdzgdWw Mo tsBBHASE 1S
R(CHOH)O™ + [Ag(NH3)2'Y R( CHOH) OAg + 2 NH
R(CHOH) OAg Y R(HCOH) OA + Ag(0)
R( CHOH) OA 92" ¥ REQ2MHNHs+ NH3 + Ag(0)
RCO[H +4Y ORIC [ ©H0

RiMMArtsHY dL 1 lssets B mnOdedL BO ftoj HMNIsOo dzv j Isfyw ,
tesMls® OctcjcOlsse MjtejBtO dL BN Mistets tsBOL 28 h ¢
BddzdL Olstste® o toj OCYydtsdedzats? f3j Md HiS ZOYOEO { t
L OdzOfipitc CedzdzOWY 2O B IsOCIsdS O HBBOo dzj dgdw dzO0O dzOy
MjtejBEO tdj ddtss?2 dJddod Bdtedmisddses? ¢ dndsls.
Co®Rf dzj CMO MjtejrteO M tdjdhdsets?2 ddod dtedfhlsdd
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cdzs CsLts2. lTted 1 stsd3 ftesyj M otsmimisOdetse dzj dzd v
hos  dzj ftoj toitssditizaytg dadww ftcd Hdzddzj o tsdzder 365 dads.
Ctsd Bz yj dzdd o' LM 90Ojls otsLBRYH]jddd] d&sdj ¢ kzdv
fdzj € MO spl’Ag (INsHdzj Hiz¥ M 3 § Jtoj desipsds ¢ dzj € Istets dzO
tojLizdz OIsj yYjess BBOLEZ: sy “COAEOdzso RO HEDMHY
LOIsjd3 tsBtcOL 28 Is € dzOMmlisj tor d LOtesH"Thd 1Y. 10X
By nOdzdL &3 BBELLOO SpOdfy tcfB B Mise FHRpitOHBUSISE Q) t jouf-
fteOCIsdyijmMéd BHdtat] d3j dedes i3z SB L OL 59 Oded ¥ dzj ¢ t
stster § Wotedddtelzes Ismw ) SHhdStsSHA &3 tOM e HJ dzj dzd
gqd3d ¥ Is Isj dzn j dzyd e € te@d tsjo dOfite(tg od dedsrdzjfy EHc bz f dzf =
cOMmMsoste] doder MitejBtcO OHMsteBdolze sMw dz2O f o
fesdmMatsHdls dr §fthdzj HB9 Olsj dz! dzetsjy o tsMMmisOdztse dzj
o Sdzsy dets L Otew ¥y § dedz’ j Oudisfdaly |  yBidal® LAk & Cls frfdiesCistg '
ftsojtemndztsisd 1Yy MitejBtLO. wdzjHEZjls tlsd3jilsdls: ,
Cdmdzsls L OCtejfdzwels Bsdzy Sz dz2O0 s j ton desMmisd
LOMdh OjIs Cd&zOMIsjte tsls Octej ¢ Oydfjf< ldne EdsQ IsigdagjdinfS &
90dd® d MsjtedudmMédd fejfwismisodwda d, bOCd ¢

RCOO"
+ . OOCR ,OOCR
Ag Ag Ag ]
RCOO
RCOO" RCOO" _ )
Ag |Ag® s Ag |Ag" OOCR — > Ag | Ag" 'OOCR RCOO
Ag* Ag* Ag* RCOO
‘OOCR "0OCR
RCOO"

Il gimMlsj M 1 Isdd3, ftesyjmm Wsttddtotseo Odzdw slsdz
tej cOydd ¢ dzOMmlsj tctsea, B ZOH O dgjdtec b j 2Mmts Cas 2ls i Xs od) dz
tcj OdzdL ¥ Isfpw  oeMd cHO, d dd3j dzdets dzd d3d 3=y dets tsB I
ri2mseadlsj dzv des, o t©OBEISOR Htkzedrn Oolststese kY J
esMisO 1y MitjBteO, W steddd telzsdhdifaizg80 98 H. o EQHG) A1
dz' ] RBilsOdzdzr (tsftsejdedets MjtejBtets) o dzOdetstcOL A3 e
fted otsLH] AMlsEzdid dagfnN¥ Mddz des fsdzwtedL s sfpw . G ls
tWHEC] BIOZzZdyjMSdr OGtj eO0Itse, MmMtsMmis s hHj-MigQ@
BdddL Oydd 2p] wOffPOHMOYOd dsd + sOfj o thiflf@dasoe
[Ag(NH3) J*f e MzlsMmisea ¥ ls o tOMmlsestc] o dajtfLtagd@®ugHlsdjlsdz: Cc
cOL s Odzdt tetOded yd dedetsects S sdzd yj Mlso © ogj dz6€ dr &
cOMmMisils, O yoOMmls! B Mistes d dzgj JLBJ Yy des € 5OCG kz dzd te
MisOBddzdL Olststetso . gdzj HEzjs BYJHOI! | Y Isitsihn CLs@tdsts H
Mddzkz Isj tdsHd OB yi ME 2 daj EMlss2 ydetsmisd, § sHS
mMlsk yofmlsdy, ¢ {3z otjdid dzd kX J ftoj BHiSdz] 8 h d
GOIsr BBdZ hdr toOL B tetse, Mmisswhdj dL ¢ dz@Mmlisj
tcOMYf OH O Is i difiztaydRSldd YOS dd3 tsBtOL sd3, dBBj =~ Odzad L o3
fted etsLHj2Misadd vaA Mo jlsO sy jIs t[@5qfn d3Ohstictdte ek
HOs h d2Mmw  OtOdzdzj dz! des fteslsj COsh ddidd ftesyj MmO
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fcdotsHdls ¢ Wtkdidtetseo Odzed® yYOMmlsdy M ©OL B te Od3C
Eflss2yder & sl jSkO®R, ( Sldshdlsjd ds kLCdd t
fMtejHded?2 HGOM®]lste, ©OMftjHjdjdd 5 ©OL & O
fls Odzts® daj EAfts dzdzed Is § dz' dzts s te ] H J ezl fiaff 3o iR @ leti@ dz P
[ s sdzdzed Isj dz/ dzr d3 ftsHIse jtoy Hjdad j a3 dzgOh j 2 <G d{-
dzed = d MMmdzj H2A53 O dzffARE Ol Ofdets, yYbsts dz2O0 fetsyj ML &
Bdzj dzd ¥ (DoldsLEDs Oz s yj MSd2 R OLOSkjt, L OdjIsd
im0, StjHjdVjd 2 osncHWhdd o jet MeMisOs
otsfiis Odetso dzj dzd § MJ-6p Bzlz @ J dztf 1 & O §) BEHSEOUEAYEIOA 5 N O
1) d MmtsjHddzj dzd PAg(NHe) cABO BGPRO, HCOOAg (Isdfy
COL &zdyde &5 flswds. ) td o il OdLa)d,fddfas Sy jHicd]
] MjtjBes dZOSGHdIMY o MowiL Odedzs? Wistdsj .
zd Ui Miso s 5y jSdiO idsydB90 (dak) , i lsts®z o "tH] ©
THWIS B Hdj dedzr j fsyj M Octj cOydd dj &S dn
KOSy ] ftdosHwWls € IsjtedsnddzOBdujMSd ©Oo dase j fd

A
%%08% Oo(@3—> OCO> O .
0

ooO

B

®
®® 88e  hv @% 9 v hv oo,
@@ @% hv @@@@O%@—VD,GBOOO@ _— O—b- 000
6 EP® ®

O = YacTuubl cepebpa U3 coefMHeHuU Tuna 1
® = YacTuubl cepebpa u3 coegnHeHnin Tna 2
@ = DonblUKe HaHoKNacTepbl cepedpa

o = ManeHbK1e HaHoknacTepkl cepebpa

{dBLlur j BOdUjMSt] JLGBLOYjddj tOL ddydsy & d,
g dshisd s dfO fjCleMseo.

Il Mo jlsj fBDAEQOdagtESIGdEs ftej Hf sdztsy dIs' , ylsts Co
fesizzyj dd” 1v MjtsHd® | EOH HENBIGe®d] s@GYuva O Myjl
WslssWtcOed3d dzsOydd SCtelkzfdzr = Ocdzsdij tcOlstso d3d Is Odzc
tcOL tsd3, o Blsdzdyd,j dsgls Hsjta Hrd Wi st Cd fiptitash fi ls O dats ©
ydd uvtdzdzj dzgh©, c¢cHj ftesyj mMm tBttOL 59 Odzedw 1Y {1
desdls dzj Qo datse j Mdz" 2 1~ @t @zlsj tdad Vv o HaOH Jf wliplsey off jj da
Mddzls j LO ftcdotsHdls § tbz@ste Oozdfh s ydz B Bdz
slsdetsmdlsjdzt des ZLSCdd3 cOMftcjHjdzjdedjd3 1Y 5 tOL

[BtoOL Yy fodzzyjdedz" » CdzdzsdHdzr 7 ttOMlseo stetse
Yydwr-1000 &Cc/ dzdz) 2142 OLuO diEg s fipsGs die Cfifs dzy j dzls te Oy d d
dets 3 todats  d3j dzW-sizf) tzls s s ts fipm b ks ekdzs  dzd S sted Ydzj o €&t
sCtcOMCd ModHjlsj dz Mise so Odz®53ts.B  Ists detOy jsded2rdzd dH q fy
BtcO BCOLOddMm! tyjd MlsOBddz dz@ s, d HOXJ s
dzOB dz8 HOdzs* odHddir » ftedL ZOS s OGtjeOydd 1 v.
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tdBl2stsdzizsdHdz § tOMlseatste 1y MjteiBteO,  sdzizyd
MisOdetso dzj dzgdv d MlsOBddzdL dqtetseo Odedz’ = s dzlEPAzs 0 52
B3¢ ¢/ dzaz.

ltodd3j dzj dzd§ BB kg Edu A tcOMmMiso stcO® dzO fMisOH d
Codif dzj $MO MjtejBte® cdz¥ CsLts2 5L otsdzddzs Istsdf ts
1Y. ¢6SIsdoOydqwy sBKOLtSOOddY 1Y ftsH HJj2MIlsoadj d
o JMisd fif tfttayj if S BEOIsdzts?2 Isj B j cOktei M f tsdzkzyj dz
fMicj Hdzd &3 HdOMj stesds YOMmisdy 8N1 dzds o Mmdzzyoj (1
MlsOB d dzd L Ols Sit@O fpkzlz4\®l] dRf e Misd dztso 52 C dMmdztsis T .
N4 Emdfi@3y, (s ftod dOctjo0ddd d o slsmizlsmlis
SBtOLBo Odzd® 1Y f hdesCdd tt@fPE pfak) dzj ded j &3 §

stsdgstesdzdtczWw otej B o MMisOdeso dzj dzgdv MmJjtcj B O
ftesyd MMO GBKOLBSoaOdd™ 1Y. | fttijHoOdlsj dz' dzr =
dzr = eorhj (fMmd3. + CMY Jted d3d dzls Odz' dzlz¥ O iy ©dn s B dzlbir v idzt:
dedvw o MK Sfstets toj OCydd tCOL" 9 Odzimfw BOC d 3O dz! dz’
Ylsts ftsHIso jioy HOdZsM! ftojCteOh jdedj 53 tesMMisO dJdalsj
Clsts HOo Ozt tsMdeseo Odedj Htej HY SdZOGEOI! , yYbts tj OFC
desfls' ¢ . 1 ddf 8sddyj delstcOydd dzlstcOlsO Mjtej BLO +
dzd2 HJOM®jIste v, MisOBddsdyiilso Oradzc Ofis@gzOfy 7 H
dzdi B tcOL BjteOd3 dzgj Mih j Mise j dgdets Eh Jqtew dztsfy! .

gt j Clter ff tooddatdtgjLdifdrj 2 fjtej Bte®O, f sdzkzyj dedz’ =
Csdeyj desteOydj?2 100 dBSc/ Bz s MjtjBtekz, §6OL
111422 dzal3 d 415 ded3 2 1 v, -dnld@e d-adlgd & kz® dg@ dzilps &
flse j dedzets, dd3j® " dn Mmddzilsg sdzdhyzze h §sEdgiz dO-4Y s dzbz
My iSkter 1 d 3), uybt ftededzdLdlj d ds Mstslse j s
fsedztsh jdzgdw HdMY jtemMd?2 MijteiBtcO M dzgj € 50 Odzj dzls dz’
(Bocsh004 13 4d93) I mMitsdy Sk fsweodzjded]  sdztsfyr 11 ¢
Hj2fmMlsadw Mo jlsO, fOHOsNMN jEts dzO ftso jtor datsihe,) 1 v
dL di3j dzj dad j { dzj Slstetsdadets?  dztslsdetsfisd oBdzdL d ff s9 j
dzsy j dedv Y tsdzsr 11 t. wHeadce BOSCMdBzRBO § sdsfy’
dzr = GAzpdOdsdzsd3, © H dzd dedetse Sdzdetse 28 5B dZOMIs: 5 M
tod MO@dzts dso  isd s Bz B EZMdzse dzj dz dzj Bdetsets B tsdz! h
[255256 d Btdz M j2 f dztsls dats mi©dad sHAfS® C o 4 dec d dgdste | fiplS €
1 Y 25[1.
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k 200 nm

{ B13.Cdzj SbtetsdzdzOY RISt ssscwO¥ dy d BJStesHJ!

o Odzdz' n-Otzdes@s d3,  tsdzzyj dedz’ 7 Isj tedsd W M d oBa)A s fiy fiy
Chs CLB?2 65 ©jOCydd usddj dhno.

tdedmsteOydwy M jSChtcso f scdzsh jddw o odHdAs
ftesh JHh ] ) Bsdj dzisO Mddzlsj L O, dzgj o™ woddzO dL c
117t. Cbts ModHjlsjdz Mlsoseo Odzs B SlsMizlsMiseadd L C
f sdzde(jrdz Hd MY jemMdwa. Jt6d fFsejHjddd Isjteddy
[Ag(NH3)2]"e dz¢ S sL 82 BJjL UA otLHJ2Mlsoadw dzOB dz¥ H Oz f
CdHietsL sdzZv o BOSMHdBzdR] s §oedsh jddw 1 v
f sdzsmr dz0 § wdeldn dddgls FOeP€ IsjtedmMisdyj MEtsets § dzj
ded § M BB} sted Jl4kzd g d S wwdB) 65 MtOodzj dzd® M L
fted van BBdEYyjddd ftod CtdB3dzOlsdts? Isj &k jteOlskztc .
tcjBtcO totsfils ddzlsj deid o desfisd dzd dedd o H dzd dzdzts o s dzd
hdtejdedy §d¢0O ¢ dzPdzdizts deBzsdzef Ms€dz@zr ) o SL tc Ol
dzj dzls tOfmMMmiwdedw o MEdBOtcdzts]  ts6 dzsh jdzadj tcOMml
Mse ©® Ctekfdrn 1 vy d dr Octj cOlse.

MmOtOSCIsjtedmMisdSd  sdzzyg dzedzrtln Yy YOdasEdo ) W dznog
dzr = tBtOL yYytse MoadHjlsj dz Mlseatso Odzd, ylsts MmilsOB d dzc
ZslsOsd 1y MjtejBteO® HtojHMIsSOo dzWw dzd MtsB B2 MW jter
45 dedz (1BY MYy @B (B®YMMtsEBlsd jIsMmise jdedets. wdzj HEZJ Is
fsdz? L soa Odedw dBdtedmisddetso 52 CdMmdzslsr o C Oy Mlse,
Hjty Odd uyOmidyr Mjt)BttO -&dd3ses, HEOKRY BHUO j
f dztslsdzsmis: 3 P Bzso dz0 § 257 9 - dztiiEs df 1 eris dij 4
eOMftejHjdjdd]d 5 ©OL Bj OdhHsPrdddL HisE O dedzd
MlsOBddzt dzO fted BBdzd j-1)dzdL S~ pH (fMd3z. OB. 2.1

95



(=] (=] — — —
(=] = -] i ~ — =
1 1 1

Onrnyeckasi IJIOTHOCTh, OTH. €/1

b
o

N

320 420 520 620 720 820

/:[Jll/lllﬂ BOJIHBI, HM

t dB14.C dzj ClstefgtizgleS fter + CMilsd dz¢ ydd
hro s dud OCIsdeOydd o ftedmizlsmldds
fedmizlsmise dd B&Jd@ﬁ;igquﬁw¢5f

U ORLILMOLGOCIjtedMisdSd f tsdelvyj dzdzr = Hd MY j tefd 2
dlsOBddzdL Olststs: ,
MOtOSCIsjtcdmisd S C fdedmnbatsd { Gzf Okzd s dz
vtoj Hdzd 2 tOL o] te 4 N1 7N1

OOCIsjt ttOMY t -
goL@ng@ ni LB o dzdzOW ftsdzd 1 dL SOV ff tsdzdH
foemd Bz a3 f tsdztsf
ded v, dad3

pH 12-14 914

415 422

% oS ydvy (dejdds@rijatows  ZO0 dzOdzdydj HJ%jCls
ZOdBtsdzj j o' Oy jdzder &3 SIsC dZdC sz, Mtslse jlsMmise kzs h
stcdtetso Odgdzts?2 tjh il d MjtejBLO, CtlsBteOW WodW jls

rdzv toj dzlsc j desW OL sotsets OdzOdzdL O Istcj B ts9o Odzd !
hjdedgr j] of fplzh jdede' j tBtOLY" 1Yy MjtejBtcO. TR
MtczCIskter WHKCO 1Y ftosotsHddzd toj dzlsc j dets¥W OL s 7 2
ftedmMizlsmls o idzdddOLj'MCdigiclss Mj tcj BteO o 57 offitg joH fitpls @seOdz |
fdydzOY HIWtcOCIssctcOBBO ftstesh CO MEsOckzdzdtetso O
Csdg, Mbtslse jlsMmlsokzs hdk §dsmSshmisd (111) Skeduy
MOk yj MS et Mkl e OO & s Misdkisls @lsOd &dC ot
sBteOL yons o tojyddsy 1 6/[.
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{ {B15Cdzj SltetsdzdzO" BIS el sscscwcO¥dw, ©OMYtH] d
d COwlsddz® BICoHdW©eOSydd 1 djSsesdse -Qded &)
dzts 3.

t B.16.Cdzj ClhtetsdzdzO" RIS Y SssctOl v, ©OMYtej Hj d
d COtlsddz® &dCtetsH d Y iPLmigutc ®,dzjf§ls@asdazdL d tc 5o O dad:
552 .

t OfmMyj s wOLBjtese d tOMmMftejHjdzjdedw 1Y 5 ftc
fsCOLOdzd, ybts 1y MjtejBtce®, MisOBddzdL dtctseo Odzdz |
fted Hdzd§J YOI ddzds) (& O OddePded idzdfy d etso Odzdz’ d&3d o
ktslsts28 (dzdy) , ybts M dzOmMkzjlsmy i LOMyj Ok f 5
dzdj ftsdzdes?2 hdtedder dzO fsdzzer Mslsjy ( FWHM) toj dzls
tcse yoOmlsdy Mmjtej BtcO.
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