VoAW1 o] ?21¢ odsérrfwc 1ouvs vst ¢
Wy 4B RUULU AWy RY JJw muud wwyr I €32 s [ 4 [

so0Odz W' COy"' 2 dzO
ftcOyw dO ftcOo O
2Lt 01? 1ouvoftuwel ydg rRU
vrs 544.723.21, 544.478.0
[ Re[ [ U Awg
lTorf1o¢, oreff 1 Aweruy o Isfdpoadsf RUG[ & U L
frory {3 ftrevrm [ ouvrtwdfwl ¢ [u

Ar{J wbulSM-Y) v o 1 vy [GNASCO( &,

02.0004i %' L dydz® &' o W

1 sHO' s MW dz0 L HisB EZB Y IsARO® ¢ wddst sdz@itsiz §

rdmjelsoy' v & flsdls! tjLbkd sOkd o dzOMd
GjLbkd O'a ' IsjCfils' s 'dhdn Oolkt' o ¢

(" Hfdm, “d& y Odzd O ' Lodhj LHBBLES

1 OC sz @& |(ls@dzls” dz | sdzsH J[d3dte | § St ' 2 5
i tc sty tc

S R Wjl2019



b JfuoAwc

2JtwBOdzr . 1 2H P O, OHMBteB y' 2 dz' Is © ¢
B L stcdMmMisdr d3OIsj to' Oda Z8EM-820 Is @) dats B €8 ) ¢
SiIC).isoaOdz" W' SOy’ 2O dzOkzSCts9 0O fteOyYyw dzO0 {t

rdmj telsOy" v dz0 L sk Yy AYEGEHE g o
MfJy" Odzt dg' s 02. 00 .wazhisd b zlsd Ydz® d ¥ dztz'
1dmotey joMm! Csets 1 ¢$19 vCtO dzd, sd o, 201

rdmjtelsOy’ 2dzz tesBtslskz ftedmow yj dets totsL ¢
dzts o fizm GdgdsL S sted Misd Adztf g s Os adfIsH W * S 59 Od
BOIj t6' Odz' 9 das ® {f dimffelsde@ng jlsdz tc dzd n ~nOtcOCIsj tc
CdMmMazslsdetsmils* / tsdztso dztsyls sO¢ dn BOIsj to' C
o &zOMiIsd o smlis ' .

dlstczCsktetskzlso stej dzdzw z Cdmdzd tcj O
BjdE zdzv tcdetse s ° B yjdzvicdzssets Isj B dzOIs ' o
yJ sdz' skiz s©O Isj &i3f dzOIls z 9 O dzdaw tf teddjoLisifdtdste o
Yyisdz' soed3' mdzd-= LKOL S 9, hts R OtOCIsjtedL
fsojtendzj® SO tsBO' Bsd3 tfftstew 9 gy iy Oala] ) el

OCIsdodz Mis: o wJ O¢y" "’ LBdi3d edL Oy”© d
Md dzj SIsdoe dz' Mmls! LO y' &z sedd3s H' sdzsd3 HTtS
Ctsdzgyj dzlstcOy' ~ CdMmdzslsdzd s yJ dzlste’™ © 1 tej dzf

W steaRdzdzy o ftsyjm MddadsjiLkz §' Hedh j dat
YOMmisS sy IsjltcOjHtedydsts CtteHddeso Odedn Ok

1 odCttedmlsOdadzy &5 &j stsHlk fislsj dzy' s |
L' CsCdMmlsOd yd2 |sO-Bisy g & dds © B Widds |
CdMmdzsils dz Y J dzls O Hseods®E & & vy tgdkdBi 470D |
102fMddz dg' ' Cdmdzslsdy yjdested odwe dzj



3

L' CsCted Mls Od' ydzs Bl (Mskzf " dz Ctcd-mls
BiLsfsedhstsdz L oL S Lz, odgKi4ts 30 dzmdz LS il -
s dzr / 6, ©' HYfftse ' Hdets. | SHO9 Odzdz? o to
ftedotsHdls! Hts L d3gj dgh § dedgv G sSdzyJ @93 oz! /
f s’ od dzgs L yYRtiztzstsds) b (B 588 k2 dgso dzj dzt
kjkttOjHtedydets StstteHddzso OdzsE s Odzs oy @atzd -
A cft. 1dmsSd2 e Ml Sdmdskdds  yjd
toj dzsc j desOBtsteW dedm L tcOL S OR o' Hdzj Ij dets H
Hs StedMmlsOdz 9 yYjoodbEE. nisjdzydses' Mmj G
fflsOn "~ Mddgs ) sl s HEF~ BOIJte’ Odz' &8 Mzt
Ctsdeyj delstc Oy ° € (pf) dats SLAQJOE CpEgiAdflBmB vaH ks o tsto
o MBS’ YOMSd ¢ ste' o dgv datsly K4 1z200RE<R /S /d dn)
I &5 Mls jkeOjHted ydzs § 515t i OA8 o ‘O dzts dzB® y Gt
(35,4%), d&@ 3y o ®BOLjte' OkZOR, fsHJtey Odedn
67 %) , dzj L9 O O yd d20 odh d2 L Oc Odz' dgd 2
SBEM@se dzj dets toj dzls 6 j dzts Qs ta Wisda dztsctasi @NtaHO= 5C

| MlsOdatso dzj dets, hts toj dzgsc | desOBseW dz' - ks
B LY stedMmls’ Odz B3sMddz’ COHNHOEE/dpw) Mkt
"Lsdj tedL Oy dpif dBlE M tke dAOT T tsezs g o) ootf Asiol
ftocsHEZS ISOMITHAMW®) , Ek ' odw dedz ' 5 L' o
[ o, sH | toy Odzd d&3d L o e tstcdMisOdzdzy d3 B
sBkzd@ico dzj dgts dz@2B " dz' h s MmjtejH HEBSMdZ HYJ
Yyj dzlste' 9, HtsMmiskzf ddr HAv tBO' dided m dBtsdzj ¢

1029 dh O h o d HOSY 'fijls? ' Ltdgjde) ed L OGY ° dzj g
Mfsmlsjtc' O’ Is! Mw fJtod o d¢ tstcd MRY detlel st f
Odzs BsMddz C Ok ASMSHdshE QUSEL bsjzted L 2
fsedms' Miss kO dzjodmsCss Cdayj desteOy’
[+ MPHdgjte’ Mmddzd, LOBJLYJUukz® ydyf {fdgjoddiz
LO 60 Reo. -L£OEBBYGEEILOEEHEY S dk)ESGEIHO ¢



4

s dzizte s ls Oss B * dzt h j dedzv o3 R tsfilgly 7 zépdh @ 1s dzd A
1 toj dzfis j H O. Il drtsHd L OL deOdgd) ydsnls ! fifets HLEZ'C s
o' Hdztsh J dzdzgv Ctsdzyd destcOYy® 2 HtsMmlskzfdzdr ¢ d
¢ d dzB Ols dz' L Odzj  detsfls 3" odrBHOR] st
HisfMiskzy desfls ' O bOSCtYy fdbtsdiukjL tEeiEt
BOjto' Odz' 9 OEWOLEZOA dzzdzOstsdzr  f stod Mists’
tej OC Yy’ LtsdijBEL®Rydzlz. jfsSMdHE

] Otc' 8 9 Odzdz? EdBse COwBdz LOY' '~ MOR Ot
HSLoBdW' tjcekzdo0Old §0O0LOR sted 1 sted il
LtcOL S 8. 1 COEHROd S@Y" WRdzHOoLTOtesL d B L
MY sdziz ¢ ftcdotsHdIs! H S ¥ stcd3lz o O dzdzw 9 Iz «
BOIs § to(Vy@ g 9A51 0,6 & Fyry; s QL 0, 0¥ &gez0,1810,32
Mc), o' BB & St ste W R taQdAdsdd’ ¢ Qte
] dSsted MisOdzdew WisMWstodets” CdMmdztslsd Hdzw O
MzftesosHy ' Is! M e tstf jsdzdpmds d ~d3° © & dzj y,
nOtOCIsjtedL zs s Mw Mk’ o dd3 $ eiclloD dés o3
$/c), wBOBLEBEZY | to @uSAs02Bitsts, 471 W ¢ w5 0ddd
0, 19/ eijds ' L dsj dgh j dede” 5 BH St HdesMis . | tots
tjLizdz 0Ols' GOXIsddO©y' '¢ Ot tsd L Oy' no:
Wstelze st Mw Mkl & Vs fs28Y M is5 4 fSpdgsl2ssils d
1447 &3/ ¢) hts sy j BLElsd' ofesE gsEdpds] zOs 2t
Yyomlilsd dzts ¢ .

PHMBB Y 2d20 L HOIsdz Mis+ §tetsH k¢ Iiisds Mis®
o tSH dzs LtetsMils O L f ' Hodh jdedgw d3 Isj a3t § to
L o tOffdslzs 5B 0 d3z SsElsd C eItOfs(ts  dLtf tdsIsCj Qe fdzas' Isld -
Ldzd ) jdedzy f dlstsd3is™ OHMtsteBYy' W otsHAzE 9 3
MOnOLsLd o ftdhmikzlsdtshls® W sl stedats C
COtBtsdz LOY' ‘6, O MOd] 06" tz' dztBBls ' dSBLB A
ftso jtendzi 111G®, )RS af Rtesftste o L Odzj ¥ dzs



5

COtBeBdz LOY'°~ ' od3 Mk WemMWstedts € d fdzl
OHfMBteB Yy ’ o S H dzg¥ o i St stcOn HtosHES
Wi stedatds d  Sdrjalztse dgw dets L SB O ' didzets® % BicB
B Adi Zdstse dzj ded 2 L dad 3 j dzdzv &3 |Ocp®) & tc | i 5,2 @t
Hts 3,48 2 Cr )/ d3®dz'o " HikzlsdatsMls Lo lzy j dz
LB dzt h jdedagw f sodetslsd € OtcB tsdzatsio @OYzgs”™ ; € ©OdzY
MOR OtetsL d “uf oy PSS s9%) f Bd Vv & ddets -mdftsdzjo O
JWiCls ft5 o' HdgBh jdadztr HEts dEsdzj Czdz OL BIsk
SHjtey Odzdr © tojLEzdz sO' BO' d3dets’™ € OteB
yqdz€ z, OoHgpsdzs yf OC s ydes ftesasHdIs! dzO
LHOIsdz" fMmls! HiS 9o tSH dg¥ LicOL C" 9§ 1 L 240D t89H dds
o' Hftso ' HdetsMls® L sty ftso jtendzj s d3JL

1 OfmissmMizo Odzdztizy § &M H O  ABOIsj 6’ Odz' 9 L
CedR®j oy’ 2daf GOIE®EsOEZ Ru/ C o tej ©OCy' v
G' Hickzo Odgdzg?" OtcPE desH QZOC IsIAZzZz Iso Stcj dzdz™
ftedcdzs ykze ud W stc d3lz o O dzdaw f sB ' ydzdin
' HicsC M d3d Isd dz¥ Zte W Iz tc s dzlz (1 A)ulise @ d
oM Rsdz] Cd" @alad Fc Oy sazEzCtc' 9@ SO Gk
mMlls'* adds ftod od¢tstedmlsOdads w ¢ COOdz
okedzj yjossets LtwOL CO, SHJjteYy Odzgse s h dzw A
AnzstcdHEZ ydd 2. ANzdz2C y' sdzOdz' L Oy' v  I1si® Cod
mMkzdz W tsc gz Gafdzd o O RO C' dzjsdSk Eklse sts
ftoesHEZSCI' 8 tjOCY 2 (LBjdzh k' W istcdizo Odade
ftiosweodw ' Is! mMv OCBYy "  Hodh jdzdz"d3 o dn st
dzj Mzdzt Wiso Odedds azcdzj yjodds LteOL € 55.

] odiBtedmMlsOdzdzy d3 Isj B3 &ZOIsdzesc s d3J IS H
of stewW H ¢ twotdOiéd 2As s HA Iswcdpdi 2 o G dzd Yy L B '
L OB Bcisdz] dats’ Ldzed dz2©@ o " HAE dzgz © "  H B °
WiBlstseo " Hdztso dzj dzdzv o zG dzj € d ) dztfcOs. i Lisiac dtH @&



6

SHjtey Odzd - tB' ' d3gdzd 3 IsO i3OIt d Yydzdddp My sy

OyjlsOdzt HjG" H. 1 MO G0t | jotg Pz 2 Is ¢ of
of stcWHCtso Odzg' fMmlss tcsL © d dzj dzts® f so jton dzj
Lisdzed SO ftocBisEHY Ol @dihled Wdzze 0OCIsd e dz' fis+
okedzj SdMmMdzsets cOL 2.

Il S stedmisOdzdzy Mm' toyOdats’ Cdmdzsisd o
ftedotsHdls! dzgj Is' dz2 €d Hts L dzgOydesets L d3j dz
Lo dzd s S Miskztcdzd peron @i OR /) @), MY C2 (Bs H 15
' .l s 8D Odegd?2 dz' stcdH o kcecdzi yr § ety ©6zYy
WislstsC Ols @dr'’ Isiflasislizicdddg € d Hfdzse s e OLkZ HB 0O
BEBRSdZ / ¢6) ° BjlsOdzz (9" H 0,L0 3dzjHHSS §OENROAz
1B dzt h jdzgdg" WislstsC Ols Oezslf ¢ g @dzis ¢ © C Kz & Hz€
toj LEzdz! SOIssd3s LB dz' M j dzdzgv  d Istéstsigs" o tof jsoadgte
o 0dzj deldsditsl” yjtojL dOWedzg HEtdR "Cd Mm' teCd

| cOW " Isstf sH " B dzd 2 dz' Is tc d #f tc todiZ coligjdg > dz* dzb
OCIsdo dzdtelzf O©9y " ° CsdzH § &zl Oy " sdzj 9 j d&zOG
JIsddzy' OdzsOyj sOIstsd L -Uy 'E@dztste'j datiz® dgOIs zj
BJdzL Odz Hj G ' HE HE dd GO %G s oHlslc'sH & Wls 2 )
i dzj Clsdo detsfls” LO y' dz dz0Ja3zlz' st H 2§ ddfeds
YJ Zs@N=Cceczf d), IssH" wC L " Heodh Nidal d3
LtesMlsO* Ctsdzgo jtefp' W Bjdagl Odz HjG' HE. 02
Yy' Odesy’ dzdzOd3OIskz  ( 51 %) HsMYeO' Ist Mw § tod
obdzj ys,, BHjj) Odetsets L odSCtsted MlsOdzdz” d3 €

1 OdetsH d Mt j tefdad 2 R w5 ,tc O WZ0 dz$ fidi ads @ diaed20o [z
odwe dw B' dz2hk COLOd sdydzz OCIsde dz' fMls
dzO dzj ) J dad 2 ZO oeokcedzjyjo' kLt CT0 Y% S s
o' Hfi o "' Hdzs) . Kd dBsyj BRI §tsoddi Odgfd
J+r# MO dO Yo jternds dz StedHlz okacdzj ys .



7

1 sz’ BjtedL Oy ‘¢ jlsddzjdH' OB dzz o € tg,
MCF Is@ ,KIdZOMIskzy dzd 3 t tzlc tBirtc z s e @ BacPid O ¢z
Ctoj dzgdzj L j dzdzd n MC dzOHts9 d n SH j toy Odats L to
okcdzjys, wCddB ftodlsOBOddzO iLHUED YR 1 fitsds df ¢
ftso jtnHiey 58%) B0 foshMssitso® of steWHC
B Miswis! L dzOQuditzis (€ * 148 ,C7 fds@fy. W S(dCY Ne=mb8 H d
d2' stetsejdzt O3 M jdzd: Otes®BOdydeds €' dzj
Ctsdzy dzlstcOy " & tsfdz- o dzd n yJ dzlstc’ o (0, 6¢
TOteOCljtedmisdCd Hdbv OL ke d3' fdzd B~ O,y .dHG
OLtskk SO 0, 46 dBRsd /¢ Ghd sddt vyJ dzlsts
otsHdr o jtendyd L©OLS o L " Hoadh j fzdgdg®ds
= 4,2 HEWIS@MEK,61 Cr 3/ ®Bsdr Hdov OLtslko d3 f
L 2Oy deping sflsjow Is! v Hdw dgj Misj R tsdsijSsbied
Cry/ dBsdzr ). 1 t5C0OLOdzts Litetshls Odadzy 1 ol to
Hdzw  dzjMlsjn' td3j stedudzsets dz stedulz okcd
OLtsksods MdeddBd okzcedzj yjodawd dBOIsjeh ®tze iy
L dzOyJ dedz? OHMtsteBY' 2 detsEts ff slsj Uy B0 dOC 5
ZO2B' d hdisd Hhv de stedHE o k¢ dioysH (e, H

10 Bmdzeso-C tog Hdeglzy yyzsdzd = S sBf sL dIsfd w( C
sdif kz -35SBBAL15 KIT-6, MCF O&'tstdsjsL st sted mls' Y
ROl j ' BGdzg oy Odzs L 6OL € fRSHGWE 'Oy * € to  dgds'L
L 3" dzt ‘ lezlsfijc o VR diAd®) ' dzd dyds o ® ts @ Gols Feds if Hts o
410 AgebHts 1Y @)MABWCS f jtojodhizdzds? d ots i ft
' 5jteOlkte' OdOdzsE' . [ tydzds' flls! Wit
COtBtslsj ted3' Yydesets o' Hdgso dzj dgdz? SO 2BGE 5 (
sdfsd ° fstedmls' flst Ctoj BdzjL j Bdesets [ [ o
u/ S 00 OSdYL @ Bazxzj dedz?  Ste S toj dgdzj L j dc
OHMBB Y" teJ ytsoe d dzd ) f stcOn ‘ oL O
I S sted fyls Odzdzy € toj Bdzja | dRBdzsEste OF fsy to did aBd



8

o dd3 todetss MlstczC skztess * MdMmilsj digss  dzj 1 E=H3 ¢t
MeteB Yy 2dzedd3 tsB' ' Bsdg, Nhts HEsLotdYW ' dzOB dzc
g/ Si(O3: 1), 0] IsOC 5 f smdz' H 5o dzj L Of 5
ftoj CtemMstcsdy HEGLotsdzddd lstedi3zOlsd LteOL
ftso jtornjddptel sdztsag ™ W (L 5¢€ to dads@ ,ts dz)dzO WseDdz' s ¢
MistclzC Is Iz tc dz' - QOGBS Hizd Mdste € dfdz’ © L dzO ydzts &
fstcd Mis’® filss okedzj yJj o tscts ¢ sds§ s gzdsdes O
CsRBYI LI 9, O IOSCBY C€'dz' €' Mlss Ltsdz S B5¢C
1 " Hodh j dadgv Odztn s t@BOy * ¢ O tcoBtS HH ¢ toJ d3dz'
OHMsteB j dzlsO3d " de" 57 ftedethisd i ( €l ddifs
fswetst HYBd dzgdm 9L O° dgsH " 2 ", B' dz' h s
OHMtsamH dEO0 d&ZOf ' safftctseo HdzdCtso dn ftso jts
s o ts tcgadzalzy n OHfMtsteB Yy' 2 dzd = yj dzlstc’ o f " H
dzj sdfsots odMmsS’ L dOyjdedzr Hdlstsdis’) Odz
COtB " HEZ Ctoj dsdz' ¥, tSH |t Odzsets Isj B dzOIs dac
B0 @Bdeddz MY sMmisB A3 Is © o dMts ¢ S0 t€q M ls & ¢
Htsfdz" Hy jdedr Si C d&EOIjtc’ Odz' © dzO2B " dz' h (
nOOCIsjtedzO Hdzw MstckzCIskztcd iC.{ ®OL trdzh d d3 Isa
ftoswoelz L dzOydzts’ fdlstsis’ OHfmMtsteB Yy' ’
dzi Mlsjn" BB sted ydz' Mis: ! Y Opv ¢ "dBO,W 9 ftlzts M Iff tc 59
‘dzh d A (dzj € OteB ' H(dEG&EOW * 19 dadd2v L SO Bots lsspite d3
' BtedHdLBo Odzd?2 w) . I dzdo { tod teisN,COOHM
Bj dz" o dtcOy jdedds (OBt 9" HMkIsdzs d5) Hdzw €«
B ssHfsEHR @adzv dzdz’ L o kzcedzjyioddid IsO Ctoj d
Hisdz! 9atslsj ted3sOdz! dzgdd3 3 ISssSHESAZ BHJ oY Odzts
f'tesWishi Ols BVP®),0d40t8 d ezf w o dzw 6 Is' C Ol Odz' Isd
Md dzj S Isd o dzts G =i 56 @ fizidz] dedgw 3O dzj =~ dts[sk tisdetsf I O
COteB' HEz Ctojdgdz & wC desip' v OCIsdo dzts”’ VI
tej OCYy' " dzO 70 Au 9o st adzvdzdz L BOM



9

OdzOdzse ' yded R bEd®se 08 MddasjLlz, ftod 1y i
fesHbESIkdo desfyls' LS df oL b dism dzsEzsj BB dz2 b 15
6jOcjdsk OCkkdodss’ WOLH, tsLlsON o Odats’

s dzs Yo szEde@sL s stod Mls” Odz¥ dsts g dz'
Besdzj Sbdvtedsj Mdlts, ftjChemeted yjsd kb
ifsSMdH" o o jHcegj dizzl s &Y &Ols, OCIkdo ks 1
BOls j o' Odzd, & stedH okadzjyy, C OB "' H
OtcOB ' dets e OdzOC Is O dzlz OHfMBteB Y' v, C sdzH j dzf
dB ZlsOdzz, WslsC OlOd sdydzj o' Hdztso dzj dzdz™



10

SUMMARY

ShcherbanN. D. Structure, adsorption and catalytic properties of
mesoporous materi al s -b)am eadbono(®@, GM,eSIC). T t ¢

Quialification scientific work with the rights of a manuscript.

Thesis for scientific dege of doctor of chemical sciences in specialty 02.00.0¢
APhysi cal 71 t.hWeRsarghewsky énstitute of Physical Chemistry of the

National Academy of Sciences of Ukraine, Kyiv, 2019.

The thesis is devoted to the development of scientific appreatthdhe
creation of new micranesoporous zeoliteontaining and modified carben
containing materials and clarifying the influence of the structural characteristic
porosity, acidity/basicity of such materials on their adsorption and catalyti
properties.

Structure formation irthe acidic reaction mixtures based on molecular and
micellar templateslue tolimiting the growth of zeolite crystals and templating leads
to the obtaining othe micro-mesoporous zeoliteontaining samples characterized by
an incrased total specific surface area and pore volume. The obtained mater
exhibit high catalytic activity in the isomerization reaction of verbenol oxide
(conversion up to 100%, selectivity for the target diol up to 56%), which is caused
the presence d significantconcentration oBrf3nstedand Lewis acidites achieved
by the formation of & increasecamount of precurserwith a high proportion of
tetrahedral coordinated aluminum atodosing thesynthesis.

Using the potentiometric titration methodwbs shown that low crystalline and
X-ray amorphous micranesoporous materials contain asites close in strength to
thoseonesin zeoliteb  Kajues4.31 4.7). The strongest acgiteswere found in
traditional z eol i tthe degreeaohrystallinity 8 about 9.5) t ¢

micro-mesoporous sample obtained on its basiK(3) at concentrations of 450
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and 100 Ceativdly/ Agiditionroensicellar templates to the reaction mixture
leads to a decrease in the concentration of sitésl (190i 6 4 0 Omol / g) ¢
zeolite B (850 Omol/g), which is due
coordinated aluminurfrom 78.4% to 35.4% according f6Al NMR data The high
content of acidkites in low crystalline and Xay amorphous samples is attributed to
the acidity of zeolite precursors, not to zeolite crystals. The transition from an acic
to an alkaline mediumni the second stage of the synthesis of ramesoporous
materials is accompanied by an increase in the concentration alitasittom 190 to
600 Omol /g together with the formati
sites IgK 4 . 7, 2 0).0The(@omtemt bHf getrahedral coordinated aluminum in the
BEA-MCM is much lower (35.4%) than in the materials obtained in acidic reactio
mixtures (about 67%), despite the higher total Al content (2.1% vs. 0.6%) due to |
X-ray nature of the synthesizedEB-MCM sample

X-ray amorphous and partially zeolitized mign@soporous aluminosilicates
(MMAS) werefound to exhibithigh activity in the isomerization reactiaf Upinene
oxide (complete conversion ini23 h, yield ofthe target products reach88%),
compared with BM-5 and MMAS obtained using bifunctional templates, which is
due to the highest concentration of asiids accessite for bulk molecules.

The highes i s o mer i z-pitenecoxide is abtsexvedowith thé use of X
ray amorphous micrmesoporous aluminosilicate based on ZSMeolite, which is
characterized by developed porosity
acid sites of medium strenp providing complete conversion di-pinene oxide
within 60 min The yields of transarveol, campholea aldehyde and,8menthadien
1-ol decrease witlanincreag of concentration of theccessie Br B n s t sitds. a
The yields of these reaction prads decrease with increasing concentrations of the
accessib e Br B nst edcid aitesdThe Lsgmia dependencies between the
yields of themain products andhccessibility indexas well as the mesopore specific
surface area othe micro-mesoporous matials, indicate the crucial role of the

porous structure of the c aiaeheoside. i n t
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Variation of the carbdmation conditions of sucrose and the nature of the
activating agent allows to adjust the parameters of theugostructure of the
obtained carbon samples. In particular, Ibldk carbonzation of sucrose without the
use of additional compounds leads to the formation of carbon homogenec
microporous materials (Wero = 0.157 0.26 cm3/g, Vsupermicro= 0.017 0.03 cn?/g, Vs
= 018 i 0.32 cni/g), which micropore volume increases with increag of the
carborization temperature. The use of phosphoric &oidhe activaton of the bulk
carbonzation of sucrose is accompanied by the formation of rmoesoporous
carbon sampke characterized by a significant increase in the specific surface ar
(Sser 1 10197 1486m?/g), micro and supermicropores volume {M, = 0.28i 0.41
cm3/g, Vsupermicro= 0.117 0.19 crﬁ/g) and reducing the uniformity of micropore size
distribution. Purely mesoporous products £ = 1.231 1.54 cmi/g, Snesol 12551
1447 m?g) are formed in theesult of the activation dfulk carborization of sucrose
with zinc chloridewhich canbe due to the larger size of tteenplateparticles

The adsorption caeity of the products obulk carbonzation of sucrose
towardshydrogen increases widmincrea® of thecarbornzation temperature, which
corresponds to the increaséthe micropore volume anfer in these samples. A
significant decrease in the specifiydrogen adsorption in the micropores of the
samples obtained by pyrolysisf sucrose in the presence of phosphoric acid
compared with inactivated carlbimationis observednamely the density dhefilling
of the microporevolume (up to ~ 388 mg/cri) and surface (107 115 €3/ n
depending on the carbiaation temperature and phosphoric acid contéhis effect
of reducing the specific hydrogen adsorptionthe micropores ofthe products of
sucrose pyrolysis in the presence of phosphoric acid oc@ahpavith bulk
carborization of sucrose (~ 58 74 mg/cm) is due to a decrease in the adsorption
potential(| og|® from 507 5.4 to 381 4.2 kJ/mol) in the absence of constriction in
the micropores under conditions of increasing carbonization compstefoe the
products of inactivated carbiaation of sucrose a#00 u (partially at 700 ) a

molecular sieve effedbwardsnitrogen and hydrogen moleculess observed. For
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carbon materials obtained kiye bulkcarbonation of sucrose in the presenceint
chloride, hydrogen adsorption actually takes place on the mesopore surface,
adsorption capacity of the samplesvardshydrogen is in the range of 1.221.25
wt.% in accordance with the mesopspecific surfacarea

The use of carbommes@orous materials in a mechanical mixture with a
commercial Ru/C catalyst in the hydrolysis and hydrolytic hydrogenation c
arabinogalactan leads to the formation of polyols, while suppressing the formation
by-products of the reactiofi hydroxymethylfurfural HMF) and furfural. The
formation of high molecular weight compounds (sugars aggregates andshumi
remains quite significant wheaamechanical mixturef Ru/C andthe carbon sample
obtained by pyrolysis of sucrose in the presence of zinc chlisritked a a catalyst.
The functionalization of such mesoporous carbon materials by nsulffroups
significantly affects the kinetics of the formation of high molecular weight reactio
products (reduces the formation of humins and dehydration products), whisb is a
manifested by an increas#d the yield of sugar alcohols compared to the-non
sulfonated carbon sample.

Using the template method, porous spatially ordered geajikeétcarbon nitride
with a larger bandgap as opposed to the bulk sample was obtaimeghali product
of the carbon dioxide photoreduction reaction by water vapor on carbon nitri
samples obtained by bulk and matrix method (using -3BAand MCF) is
acetaldehyde. The sample obtained in MCF is characterized by spatiahgrder
developed sudce areaand a larger bandgap and exhibits higher photocatalytis
activity in the reaction of carbon dioxide photoreduction.

The use of sulfuric acid in the process of obtaimhgarbon nitride leads not
only to a significant reduction in particle sizeofh 31 to 6 nm) and change in texture
characteristics (g from 75 to 25 Mig), but also to thelopingof the samplewith
sulfur. Sdoped carbon nitride exhibits significantly higher activity in the
photocatalytic reduction of carbon dioxide to acetaldehfromO0 . 6 t o 5
and methaneffom0O0 . 03 t o 0. 27 ¢ mo |ddpgd:N,cToemrraases d
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of the photocatalytic activity of -8oped carbon nitride is the result bbth the
increase in the specific surfacarea of the material and the eapsion and
displacement of the valence bdmetause athe available impurities of sulfur.

Graphite-like carbon nitride obtained by pyrolysid melamine is active in the
Knoevenagel condensation reaction between benzaldehyde andyethghcetate to
form e t h yyanodimamate (benzaldehyde conversion up to 100%, yield of targe
product up to 51%). The high selectivity of the target product is facilitated by tr
presence of weak bassgtes (O N=C grouys), while the conversion of benzaldehyde
increase with an increase dertiary nitrogen(Ni (C)3) content The highest yield of
the target product ethdcyanocinamate (51%) is achievedhen carbon nitride
obtained using silica as a hard templatesedas a catalyst.

Nanodispersed Ru deposited on graphiie carbon nitride exhibitshigher
catalytic activity in the reaction of betulin oxidation than Ru deposited on carbc
sampleg(betulin conversion up to 70% vs. 30%, respectivdlytan be due to the
presence of weak Lewisasic site®n the carbon mitde surface.

Polymerization of ethylenediamine in silica mesoporous matrices MCF anc
KIT-6, subsequent pyrolysisf CN-polymerin MMS pores, and removal of silica
componentsyielded in the samples of nowstoichiometric carbon nitride, which
exhibit signifcant porosity (pore volumap to0.8 cnt/g, specific surface argaup
to 585 ni/g) and spatial ordering. The obtained samples contain a significant amot
of nitrogen (up to 13.7 wt.% (C/N=6)), which is part of the nitregehstituted
aromatic rings, ah as a consequence, high concentration of bsisas (0.68
mmol/g). However, the corresponding characteristics for nitregataining carbon
materials are lower ~ 0.6 wt% of nitrogen and 0.46 mmol/gf basic sites. The
increase othe affinity of the samplessurfacetowardshydrogen withan increag of
the concentration of nitrogenontainingsites was revealed: & 4.2 for CMK-8
and 5.11 5.6 kJ/mol for nitrogeftontaining samples (maximum valu|escg|{)2 are
observed for nostoichiometric carbomitride T 5.6 kJ/mol). An increase in the

differential heat of adsorption ef [, (Qcoz) for nonstoichiometric carbon nitride in
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comparison with carbon and nitrogeantaining carbon materials (33, 26 and 30
kJ/mol, respectivelywas shown, the valuesf adsorption potential and specific
adsorption at 0 AGnesd e . 2l «d/ mhle %am
respectively).

Samples of silicon carbidef b-modification (crystallite size varies in the range
of 13 70 nm) with structural characteristicS£r 1 up to 410 rﬁ’g, Voore T Up 10 1.0
cm’/lg), which exceed the corresponding indicators of analogues described in
literaturewere obtainedn the basis of carbesilica composites (aerosil, silica M3/
type SBA3, SBALl5, KIT-6, MCF or micremesoporos zeolitecontaining
materials) The possibility of forming silicon carbide in the process of carbotherme
reduction and its adsorption characteristics are determined by the type and porosit
silica MMS and carbon component, the ratio C/gi@s well aghe level of pore
filling of silica MMS with carbon by adsorption of the substance in the pores an
interaction with thewalls of thematrix framework The use of silica MN KIT-6
with its characteristic -8limensional structure and intersecting mesopaesetem,
large sorption volume, which allows get closerthe stoichiometriced / $i(3Q1)
ratio, as well as sequential filling dhe matrix poreswith an organicprecursor
allowed to obtain samples of silicon carbide with a developed surface. TI
morphology (in particular, the presence of fibers) and, as a consequence,
structual characteristics of silicon carbide are largely determined by the porosity
the carbon component of thatial carbonrsilica composites, as well as the number
of contact zones of silica and carbon phases.

An increag of the hydrogenadsorption wer silicon carbide compared with
adsorbents of another nature (silica, carlmambe associated with the appearance of
dipole interactions and, to a greater extent, the cooperative nature of hydroc
adsorption on semiconductor surfaces, whicimanifested n the creation of new
adsorptionsites under the influence of adsorbagdypicaly high values of specific
hydrogen adsor pt? forsilicgncagbidé abtained by ghm terplata
method compared to the traditional bulk method and high ciystalbommercial SiC
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were foundout Among the studied SiC materials, the highest value of specifi
hydrogen adsorption is characteristictlé structure with a higher content ofi &
bonds. At the same time, some rsinichiometry of the samples, whichnmanifested

in the presence of carbon as a part of other-gashide) bonds (graphite or terminal
and sp hybridized C), is required to exhibit significant specific hydrogen adsorptior
The influence of the nature of the adsorbate among a number of gasHs, CO) is
less pronounced (or absent) for silicon carbide obtained by the template mett
compared to carbon and silica materials.

Vanadyl pyrophosphate (VPO) samplesposited on ikcon carbide which
exhibit catalytic activity in the reaction of selive oxidation oh-butane to maleic
anhydridewere obtainedby the solvothermal method. The use of silicon carbide a:
the supporto f the active VPO phase reduce:
compared to theulk VPO catalyst obtained under similgynthesis conditions, with
a significant increase in productivity by MA, whichnbe due tdiigheraccessibility
for thereagenbf the active phase located on swportsurface.

Keywords: micro-mesoporous aluminosilicates, mesoporous molecular siev
zeol ite precursor s, acidic char apmdener |
oxides, template, activating agent, cardommtaining materials, carbon nitride, silicon
carbide, hydrolytic hydrogenation of arabinogalactaadlsorption, Koevenagel
condenation, oxidation of betulin and-butane, photocatalytic reduction of carbon

dioxide.



17

gl Re[s 1Tuvif[dubwHiws

1. Lysenko N. D. Conditions and features of matrix and bulk carbonization of the
organic precursorSN. D. Lysenko, P. S. Yaremov, VG. llyin, M. V. Ovcharova //
J. MaterSci.i 2011.71 V. 46.7 N. 13.1 P. 4465447Q

2. Lysenko N. D.Highly acidic phosphorusontaining porous carbons: synthesis
and physicochemical propertie®/ D. Lysenkqg P. S. Yaremov, M. V. Ovcharoyva
V. G. llyin// J. Mater. Scii 2012.7 V. 47.7 N. 7.7 P. 30893095.

3. 1 OtcOC ol dekdw ddd.y] Efmdzsed?2 Bdlsj &3 dzOIs dzts
mMseBydtsdzdz' | Mo 82 Miso O-d3f L S YdEalefsiisldztstm Is © dz&
Isd fZ6M-5/MCM-4 1 b . t 1 OtgOC sp., 2,4 tcB Odzy . Ctod
HtsdZz6diBO- 0, . 1. Jtddz , yj. tstands?. dzaft tstotcm
120130 U . 497, 4. 12847

4. Shcherban N. D.Synthesis and physi¢ahemical properties of {dontaining
nanoporous carbonsM. D. Shcherban S. M. Filonenko, P. S. Yaremov, V. S.
Dyadyun// J. Mater. Scii 2014.7 V. 49.7 N. 12.7 P. 43544362.

5. Shcherban N. D.Influence of the method of activation on the structural anc
sorption properties of the products of carbonization of sucrhisé®/ Shcherban P.

S. Yaremov, V. G. llyin, M. V. Ovcharova // J. Anal. Appl. PyioR014.7 V. 107.1
P. 155 164.

6. Murzina E. V. Arabinogalactan hydrolysis and hydrolytic hydrogenation usin
functionalized carbon materials / E.V. Murzina, A. Tokamd\D. Shcherban D.

Yu. Murzin // Catal. Today. 2015.71 V. 257.7 N. 2.7 P. 169176.

7.2 j B Odz' 1 [ Olsted ydzd 2 ‘ sB 6 d3dzd 2 i«
WEdS y' sdzOdz' L Oy’ v dz0O@2E thtsts e ) l624f -~ o & i, dedz/iOngy
wdz! mdzdy A, W' LSO LOTHSGAdsdtzBeI Y. (18D | to:

8. Ovcharov M. Hard template synthesis of paarbon nitride materials with
improved efficiency for photocatalytic G@tilization / M. OvcharovN. Shcherban
S. Filonenko, A. Mishurayl. Skoryk, V.Shvalagin, V. Granchak // Mat. Sci. Eng. B.
I 2015.1 V. 202.1 P. 11 7.



18

9. Torozova A Effect of aatlity and texture of micrp mesoporous and hybrid
micromesoporous materials on the synthesis of paramenthanic diol exhibiting a
Parkinson activity A . Tor oz o> Aela, NP D. Sidiietban N. Kumar, A.
Aho, M. Stekrova, K. M. Valkaj, P. Sinitsyn&, M. Filonenko, P. S. Yaremov, V. G.
llyin, K. P. Volcho, N. F. Salakhutdinov, D. Yu. Murzih Catal. Struct. React.
2015.1 V. 1.7 P. 146 154.

10.z j B Odz! . ustcz f thifztiet®@d ME®fgIB'd H O ¢ toj dzded W ,
BOIsted fpies@sBsdyr / 2, B1Od2 A d dztsdz] dz€ 5, d .
Cted di3seo, 1 JuvjtstorRld ddz 1 € MF0J5tadsddl i = . A3
309 316

11. Shcherban N. D. Synthesis, structure and adsorption properties of
nonstoichiometric carbon nitride in comparison with nitregentaining carbonsN.

D. Shcherban S. M. Filonenko, P. S. Yaremov, M. Skoryk, V. G. llyin, A. Aho, D.
Yu. Murzin// J. Ind. Eng Chem i 2016.1 V. 34.7 P. 292 299.

12.2 j 6B O dz 1} sz ud dzd § -7 d BdwdifSsd | WK
WEdS ydsdzOdzt dzf | 2 AQus@&Wg L s fiplsdiinds & yJ sdz
1- . 2,4KlBOdg. RrRd& dqdz // v i@y By S51di "+ ¢ {
6.7 C. 331 349

13. Barakov R.Low-temperature and alkdliee dual template synthesis of micro
mesoporous aluminosilicates based on precsirgsbzeolite ZSM5 / R. BarakovN.
Shcherban P. Yaremov, S. Gryn, V. Solomakha, I. Bezverkhyy, N. Kasian, V. Ilyir
I/l J. Mater. Scii 2016.71 V. 51.7 N. 8.7 P. 40024020.

14.Barakov R.Two-stage dual template alkali mefatée synthesis of micro
mesopoous aluminosilicates based on Z&Vzeolite precursors / R. BarakoM,
Shcherban P. Yaremov, VSolomakha, V. llyin /0. Porous Mateii. 2016 7 V. 23.

T N.6.T P.16191632.

15. Barakov R.Synthesis of micranesoporous aluminosilicates on the basis of
ZSM-5 zeolite using dudnctional templates at presence of micellar and molecula
templates / R. BarakoW. Shcherban P. Yaremov, |. Bezverkhyy, A. Baranchikov,



19

V. Trachevskii, V. Tsyrina, V. llyin /Microporous Mesoporous Matér.2017. 7 V.
237.7 P.90i 107.

16.Shcherban N. D. Simple method for preparing of sulfdoped graphitic
carbon nitride with superior activity in G@hotoreduction N. D. Shcherban S. M.
Filonenko, M. L. Ovcharov, A. M. Mishura, M. A. Skoryk, A. Aho, D. Yu. Murzin
ChemistrySedct i 2016.71 V. 1.7 N. 15.7 P. 4987 4993.

17.2 j 6B O dz L} sz yd dzd § -7 d Bdiw jdifSsd | WE
Wizde€ yd sdzOdzt dzr § Rdodetsfelstg ) oSl S(dsp L St )f tob
sjttejls. d { CmADI.Go B2 1 T ~Hd BRB5 284

18. Shcherban N. D. Carbothermal synthesis of porous silicon carbide using
mesoporous silicas N. D. Shcherban S. M. Filonenko, P. S. Yaremov, S. A.
Sergiienko, V. G. llyin, D. Yu. Murzi# J. Mater. Sci. 7 2017.1 V. 52.1 N. 7.1 P.
3917 3926.

19.2 j B Odz? Nhtsorm.j dedfjls tfffipdstal € OteB dH O € to ]
Wistcdid tetso Odzd W ) BdCtesdBl L s sted Mis™=. ypi .
z2jtBQdze. . AdJdztsdzgj deSts, 1. w. (6] 28159
Tu. 1526.7T C. 356361

20. Shcherban N. D. Review on synthesis, structurehysical and chemical
properties and functional characteristics of porous silicon cartddd/ Shcherban
// J. Ind. Eng. Chem. 2017.7 V. 50.7 P.15 28.

21.1 OtcOSC sl dzdwdadj Emdztse d BBAYJS1s ded@s d iy Ot le
mMtsteB yd tsdedz” j d ¢dmgLiagis s gedhgiss O Odz¢
SBA-15/ZSM-5 | 5.4 OteOQtse, 1. Gz jMeB 4. cHe.J d3fp ¢
ANd dztsdz] deSAST, o Hz20,1).. /I gzstbgels. Jrd 3 MaDL7 6o d3.
53177 1.7 u 58 66.

22.Sh c her b a rbgntheNis, Pr@perties, and applioas of functionalized
carbon nanostructures N . D. S h Sh ®.r Rdlamenko// 1 O dzs d,Mm s
dz0 dzts 30 Isge@dzOlsizif ~ BRSO ¥, 15.7 N. 1.7 P.0113 0131.



20

23. Shcherban N. D New insights in evaluation of acid sites in mien@soporous
zeolitelike materials using potentiometric titration methdd D. Shcherban S. M.
Filonenko, R. Yu. Barakov, S. A. Sergiienko, K. Yu, |. Heinmaa, A. Ilvaska, D. Yu
Murzin // Appl. Catal. A, Geni 2017.7 V. 543.7 P. 3442.

24. Shcherban N. D.Morphological feature of porous silicon carbide obtained
via a carbothermal methodV. D. Shcherban S. M. Filonenko, S. A. Sergiienko, P.
S. Yaremov, M. A. Skoryk, V.r G. llyin, D. Yu. Murziti Int. J. Appl. Ceram Tec. 1
2018.1 V. 15.1 N. 1.7 P. 36'41.

25.z9jy ¢y tsalr.j fSHARBHT ¢ 4 ¢ ozlzizg JL dBff s te
WEdzC ydsdzOdzt dz" F O jtcd Qedzbayz,j e8.Odd . /5 5¢
vsjtstejls. d 1 CHR0I.tcd d3.15 F5d ®RE06 314

26. Shcherban N. D.Melaminederived graphitic carbon nitrices a new effective
metalfree catalyst for Knoevenagel condensation of benzaldehyde wit
ethylcyanoacetateN. D. Shcherban P . -ArikfakA.. Aho, S. A. Sergiienko, P.
S. Yar emov, K. E r//23Catd. rS¢i. TézhnoliY2018. 7 WM 8./ P.i n
2928i 2937.

27.Shcherban N. D.I s o me r i z-pirtenemxide over Z&M based micro
mesoporous materialsN. D. Shcherban R. Yu. B a-AraekapSs A. F
Sergiienko|. Bezverkhyy K . E ¢ B. Mue Murzin // Appl. Catal. A, Gen. 2018.

I V.560.7 P. 236 247.

28.M2 KkArvela P. Isomerization ofU-pinene oxide: solvent effects, kinetics and
thermodynamics /P.M?2 kAirvela, N.Shcherban C.Lozachmeur, VRusso,
J.W2 r n -Yu. Mlrzin// Catal. Letti 2019.1 V. 149.7 N. 1.7 P. 203 214.

29. Shcherban N. D. Chapter 5.Synthesis amh application of nanoporous
functional materialsi P. 28/ 33 / N. D. Shcherban// Membrane and Sorption
Materials and Technologies: Present and Fufufe taj. 1 sCAs'. dz0OBC 4.
rovweLSOh . .dotl. 1l d2 MC .y OB.Odz. ArtOK publistere |,
2018188 M.



21

30.Shcherban N. D. Preparation of betulone via betulin oxidation over Ru
nanoparticles deposited on graphitic carbon nitridé. /D. Shcherban P.- M
Arvel a, A. Aho, S. ¢ . Sergiienko, M.
Er 2 nAeSmeds, J. Hemming, D. Yu. MurzihCatal. Letti 2019.7 V. 149.7 N.
3.1 P.723 732

31.Shcherban N. D.Synthesis and catalytic activity of vanadium phosphorous
oxides systems supported silicon carbide for the selective oxidationrebutane to
maleic anhydride N. D. Shcherban E. A. Diyuk,V. V. Sydorchuk// React. Kinet.
Mech. Cati 2019.7 V. 126.1 P. 975 985.

32.Yaremov P. S.Molecular insight on unusually high specific hydrogen
adsaption over silicon carbidé P. S. YaremoyN. D. Shcherban A. Aho, D. Yu.
Murzin// Int. J. Hydrogen Energ.2019.7 V. 44.1 N. 12.71 P. 6074 6085.

333 Olsj dzls dzO oddzOr"H 116061 0vStcO dzb,
29/04, 101J 29/40 B0O1J 37/08 u f t8f' tsH j to) Odedgy L tsdf sQctet
Odz¢ i3smMddz' € Ols® 9 d&ZBM-5ts /dzts » O tc Qptigalz’s (Oleiz' 5 1 .

Cejdkso ¥ . w., Adt' doO 1. 1., wd  d .
WL dudesT BT k. [ . 1.7 aRipatsy jleOf 0S4t
25.10.2016 ; Gfksd 25.01.2018, .15 d.

341 Ol j dzs dz0 ¢ ttedfdzz dBsH jBEAI 37100 BBIRB04,0 §
BO1J 35/10,C01B39/00 uwff sfl' B o detslstse dzj dedz? 7y j ts '
BOIj tzQdeBOdZd ., (L OWYodzd & SO o dzO M dzduSztsyf O IS |
3. . 1. 1 dmMOty joim! 6X@G5 1060 & ;tcOL @z
s z8xd22015, 1 @d C

35.1 Olsj dzls dz0 € tstcd MdplL ted®S HiZOEO1B 3PEO® 0 & F s fi
odcetlstso dzj dzdzv f stcdMmMidtsg 6B O@tcB | Nz z€ dzj dzllz
djec' ‘dz{ s w. ¢., (Ctoj;d3oOWeo.dzdtl. ,Is Quda' dzQif)d
W' Lrdydes® " a3 ° 3. [ . 1.1 1uRfAtdy jOs0frip! 653t
03.02.2016; sfkzesddis 10. 08. 2016, 18 dz. )


http://pubs.acs.org/author/Er%C3%A4nen%2C+Kari

22

36.1 Olsj dzgs 20 C tsted mdzz d3ts H jBOAI 1310QBDRI 104 U §

s M’ B BHJ toH0ddy s flleds  Ods &sidd-S 0
ftojSkehsts Z8M5Y j/sdd BRROGZGdsBOdz 5 1 ,C 6§ BEo

At dz©@ 1. 1., wdzr "dz 1. 1.; LOvVeoadzdC Is
| 1. 1 MOty juoSMe X'iskizdz 2 Q H% 10705 L OW 9
st zB dz. 10.04. 2017, 1 8 dz. B 7 .

37 Olsj dzls d&z20 Ctstedmdzz BEHjdz2 115649 v¢
s s’ B tsH ] tedgDudaddf ts td3] ff Isdss O dzt dZts i d dzZSMO Is
5 |/ 100%LygdBOd » 1 gisp . 1. w., At dzO
LOVeodzdG IsO o d&zOMdzd¢ § OIsjdzlskz wdzmisdlIlskzls
161 vSetWwO udzd.16 10703; LOWeodz. 25.10.20
8.

38.1 Olsj dzls O Ctstedmdzz dBsHj dz 118472
g s’ B SH J tod§ydeda' s tdy] f IEsdsn O SBA-ASFBMF5Iz'/ € C
1 OtcOC B9z jjteB Odz',, ey BS 1 . 4., A dzsdzj
woz! " dz . 1. LOWedzdE SO o dzOMmdzds f OI
1 dMmOty jofm! CSsEtsi 1 u2017009968D ° dz@D1.GB.8017 ; st ¢
1008. 2017, 15 8 dz. ~

39.2 jtcBOdg JYdzde Edsse COtBtsdz L OYy' ' MO~A
BOIj e’ Odz' 9 dz@ntsted ymie wzz € lseA®dgts d o smlg’". ‘1 .
2jtBQdzl. w. (ctoj BBto ,| OkzCBpH] MY Isiidc s 6 tc O
Odz' IsjtcdzOIsdodz’ 2 JdzjtecjIsdy’ IsO datdsoj Ligfdz Hr
i s., 20117 C. 46.

40. BarakovR. Yu. Synthesiof micromesoporoumaterialsby assemblingf sol
precursorsZSM-5 in the structure of the mesoporousmolecular sieve/ R. Yu.
Barakoy N. D. Scherban P.S. Yaremov, V. M. Solomakha, V G. llyin // 17th
|l nternati onal Zeolite Conference AZe
the Gap between Nanos ciil¥En20l8 : astidModcen; h |
Russia, 2013. P. 374 375.



23

41. Scherban N. D.Highly porous neutral, acid and basic micemd mesoporous
carbon materials: synthesis and propertids D. Scherban P. S. Yaremov, V. G.
llyin, S. M. Filonenkad// 17th International Zeolite Conferemmc A Ze ol i t e s
Porous Material s: Bridging the Gapi b
12, 2013 : abstii. Moscow, Russia, 20138.P. 5685609.

42.Barakov R. Yu Synthesis and structurabrption characteristics of micro
mesoporous aluminosiites based on zeolite ZSBA/ R. Yu. Barakov,N. D.
Scherban P. S. Yaremov, WI. Solomakha, V. G. llyin // International Research
and Practice Conference ANanotiegOhB o
August 251 September 1, 2013 : abstrBukovel, Wkraine, 20131 P. 189.

43.Filonenko S. M. Matrix synthesis and properties of nanoporous carbc
materials and composites / S. M. Filonenko,D. Scherban P. S. Yaremov, V. G.
llyin // 2" UkrainianFrench SchoeB e mi nar 6 Car bon Nanom
Properti es 620, 2018 pabstinBeregove,1hé Crimea, Ukraine, 2013.
P.12.

44.Shcherban N. D.Synthesis and properties ofddntaining nanoporous carbon
materials /N. D. Shcherban S. M. Filonenko, P. S. Yaremov, V. G. llyin /°2
UkrainianFrench Schoee mi nar &6 Car bon Nanomater.
September 120, 2013 : abstii. Beregove, the Crimea, Ukraine, 2013. 14.

45.c .o j dBts @ 1 bvlso Btcj dadzw dzts o d n OL slsa 3
okzcdzj y! Stog d3dzj L § Bded = S EPEAZY dEO SFOE s
/Y. dw.1 .Cctofj Bsm,j c8.Odd . A" dzsdzf S s O § 50
mMdm' v lwseteOBd Al BHjdz2 o Odz' Isj tedzOIsd o
10 ctekzHdzb 201 B tstf.. PeD. 1345 0.

46. BarakovR. Yu. Low-temperaturesynthesis structure sorption properties and
acidity of micremesoporous aluminosilicates obtained from@eicursor of zeolite
ZSM-5/ R Yu. Barakovy N. D. Shcherban P. S. Yaremov V. M. SolomakhaV. G.
llyin // Summer School and International Researchand Practice Conference



24

fiNanotechnologyand NanomaterialfNANOiT 2 0 1 4Augast23i 30, 2014 :abstr
Yaremchd Lviv, Ukraing 20147 P.119.

47.1 Ot OC ts9 i . S . 1dLSBBIsj B3 jJ tOIskztcds 2
@B LsfstedMmisr 7 Odzt Bdsmd dzd ¢ @BNED, dapr tsfif)isidist
mMsteB ydsdzdzr | Mots2MmMlso © d €y Mmdzels dztzfy ldcls O/
ctejdidtse, O5. 1. Itdashddd, [. y. Iddgee
I mMjtesmmd2 MEOw yj sdzdlsdOvw CtsdaW j toj dzyd W
Hisfisdy J dedw d HijflBmtdjs ddid 92r0el,5 166.1 9:] ddf fitsd
t simdwiu.2 02482

48.Filonenko S. M. Carbothermal synthesis of porous silicon carhgleg
mesoporous molecular sieves / S. M. FilonerkoD. Shcherban// International
Researchand Practice ConferencefiNanotechnologyand Nanomaterials(NANOi
2016) August24i 27, 2016 : abstr T Lviv, Ukraing 2016.7 P.69.

49.Shcherban N. D.Synthesis, mperties and photocatalytic activity of porous
carbon nitride N. D. Shcherban S. M. Filonenko, M. L. Ovcharov, A. M. Mishura
/I International Research and Practice Conference fiNanotechnology and
Nanomaterial§fNANOT 2016) GAugust24i 27, 2016 : abstr i Lviv, Ukraing 2016. 7
P. 221.

50. Barakov R. Structureandacidity of micro-mesoporougsluminosilicateonthe
basisof ZSM-5 obtainedusingdualfunctionaltemplatesat presenceof micellar and
moleculartemplated R. Barakov, N. ShcherbanP. Yaremoy V. Tsyring V. llyin //

Nl My 2¢O’ dzff @ € dz@ | TUa®o € sSda¥ j toj dzy' v ¢ ¢ €
' 3 ydets®' s jLsdzEigEEEOH R 12056, PO 161B]
374.

5.z jcBOdpF v dzlsjL, o d&zOMlsdqeatsmis' IO L OMls
okedzj yiodrn dodgshseGChBHEz A dzsdzj dz¢ s /
ChdaWW j o fddylete s L d3' tc dz' mdmlsj d&3d : B Iz 1, 51920
GtolzH dzVts . Is3:Q G s s . PHD.1 61 1 6 .



25

52.Shcherban N.D. Catalytic activity of Ru nanoparticles deposited on carbor
and carbon nitrid in the betulin oxidation reactionhN. D. Shcherban P.- M
Arvela, J. Hemming, D.Yu. Murzin / / 1 Symposi um i M
nanocatal ysi so NANOCIRI 20270abstr,i Kyl eUkraimemb
2017.7 P. 103.

53.1 O OS¢ s . S . kg deiasuf e Is 36 & EOSEBA TS f
15/ZSM-5 yOMmisd ydets?2 BBARELdE] Id LiO.yda 2 1rQtc OF jst®
1. . (wjdtses, . 1. A Hdi>oEp@ssXsy®d o daf-
RZOZC B9 O CtsdaW Jtojdey W MlskzHj dzs™ o9, OMYPJd e
! SEBH,jRM1IEIBNH RytejL dv 20iU8 dmzd yWwi,uds.j2Ll
176.

54.Barakov R Investigation of catalytic activity of ZSNd based micro
mesopor ous al u minen® exidé isamerizatia R.i Barakay, N.
Shcherban P. -Arikfak i K. Er2nen, D. Yu. Mu
Conference on Innovations in Natural Science and Engineering (ICINSE 201:
Septemberi710, 2018 : abstri Kiev, Ukraine, 20181 P. 219 220.

55. Shcherban N D. Synthesisand applicationof N-dopedporouscartons and
carbon nitride as catalysts and supports for base catalyzed reactions /N. D.
Shcherban P. Maki-Arvela, E. A. Diyuk, S. Frank D. Yu. Murzin // 14" EuropaCat
TEuropean Congress on Catal ysi $23,20%:t a
abstri Aachen, Germany, 2018.P. 509 510.



26

1 f we v

viflrw T fr11oéyrrr1c v wsftfyrirc 29

l suul 31
tdrr wf 1 40
f1Jcr JwsrtouvugRr 40

1.1. [HJjtey @dedp! ydd! ' wdoOmisdotsmls’™ SO Wi
nOtcOCIsj Y fdBPCHf stedmisdr yj sdz' Isdzd 7 4030
1.2. [Oltedqydzed?2 * tBO  ddded?2 MmMddzelsjL, O
ZOdetsf stcdfmisdr okzedzj yjodrm OHMsteB j dA' o
1. 3. J[HJtey Bdzal' ydal " wdOEHmIsdo smMls® SO L C

& stedHk obkcdy ye 69

1.4. uddidsjL, BBz Udtc@ OLdSIsd Gy fMisdS d

o zOMls d o hilsls'c s €Odee ' HE € toj dgdz 90
tdrrwf 2 112

J1" |l svRrR, [ruvfrrRsrR w [ruofrrR e wrilg1
2.1. [BcGtlzdzslkzo Odzdz? tsfdetse dzd » dzOf 6w i3S

112

2. 2. 140cjdzlsd ° twtsL yddedzd ¢ d 113

2. 3. [dISgHdglsj L2 LieOL S 9 113

2. 4. [ JltsHd HBMdz HYJ dadgV 126

2.5. [idlsHdSd Isdlstelzeo Odzdzv 131
2.6. [idbsudSd $OBOd sdqudzd- J ¢ M 13 dz

t {1 w 3 138

HR1U[)l, HUtULsUULUtTI O, wJi1AwsBLTw o soéuod](

fwstHft {1t revrRm A [J wulf wel rRM [ ¢ v (188w
3.1. 1" Ij®Bf &ZzOsdzed?2 MddzlsjiL, MkzSIskztcO
COOdz' sdyde o-BPhMseillsddl Yetsd' lso &'
shdsy) CEigstc’ o yjtsdz sk b 138



27

322 1060vikzo Odzdzy ¢ dMmdztsls dlgf A s Gtts@ Mdsjdt&Ed ) Is
Yyisdz' soed3' mdzdrer BOIsjte" Odz" @ L odSCtstedMmlis
Isd Istclz o O dzdaw 152
3.3. [MtBdkdeotsMmls' HJjtey Odzdzv, MmMbstckzCIsk
B LsfstedMmMisdr Odzt diIsmddz' COIs’' 9 dO HBHPdzts
tdryrwf 4 199
{rertrérric, wvtuvsvuotilw moéf ¢suv[f{ RHURSR
dbsurRlIqTweus? JuogfrArlrm 101 J1 [t REURMI [ ¢
4.1. Jfdzde Ekd@ise f  tesdz' L dzls @B Odz® tciy-ictism
MYy 2 dz o &ZOMIsdosmis® JtetsHEZGCIS'™ 9 1990t
4.2. sOlOd sdydzO® 0OCIsdedz Mis! eobkcdzj yjg
G' Htetsdz' sdydesets ¢' Hiclzo Odzadz?" OtcOB ' d@)c O
tdryrwf 5 232

@R1 U[ ), AwfRIBYl W MO sV [ REURSR U AU

Il ¢RI [HUWw fouvrtwdf wl 1¢ [u1 [ 1 w232 we
5.1. Jfdzde kdise Isj B3 dzOlsdzsets mMddzlsj L iz
OCIsdoedz Mls! ctOW ' stsftsH' Bdzse s dz' IstR8H Iz
5. 2. 1 Ofmlstsfi 0 @ d4dryfizishls Ste i@z s H j to ) O dzdzw
CGteOW ' ssf sH' Bdzsets dz' IstedHlz o ka6 dzj y¥243
5.3. Jfdzde smhss dtsmls' SO Mistelz$ Is kz tc dzd
dz' IstedHlz okcdzj y¥ dz0O 26 tsC O O &zs Kzf 3y dzly
sdzj o j dzOG j dzw 255
5.4. [MmMsBdkzdetsmls' mMddzsj Lk, Mz lkzO
O sdiBY sL s 9 dz0 tsmdetse * dz' stcdHlkz ok

BJ Iskzdz' dzlz 273
5.5. wddelsjL, MmMbtkzSlkkkztcO® IsO OHMtsteB Yy' 2
dz' stedHlz o kzcdzj ys 284

tdrrwf 6 301



28

gvsfuosuvuvitd v drueft1AwslTw I [ odvuvRrR] [HUW

Ireerevfal sotarfovrtfwyirrf JTwri-fIfJric

strfreryrfvrm sV yRrRUWI 301
6.1. wlttkzClikztedz R OtcOC ldsjHtg dchylOfifsg ¢ Qtc B

o CtstedMisOdzdzy &3 Stoj Bdzj L j Bdzd 7 Bj L s BELs
6.2. ubttkClktd IO IjSMisktcds §OLOd]Is
o dC sted Mis O ddeghds fde didipds & Y jios dB dis sods' dzd -
6.3 Jlfddes MstekSkkttd SOwke' Hk §toj dkds
o tsH dzj d3 322

6.4. stBitsLdlsd o OdBOHA] df tdfj dds Wets ) Widsdzld .
COOd qyudz® OFIsdo dz dgplszls ddzids j OC y ' '339ts €

tdorawf 351
LI oL o) P11 C 351
Il R [ 1 sR 359
4l Re]s JIRs{I{ReUG L [JW JwuvritoduvouiRr 363
rdrouvsr 418
[ SHOEBEC 418
[ SH OIS 421
[ BHOIlsts¢ 425

[ GHOBSBEEdMESS fked SOY' 2 HdMiwlsoy' 2 d2E’



29

viflirw Y1 véyrrrc vo wsftlyrin

l1 jolsstcgdzdz® o0 j dzt dz©@ tsH d dzd yvw

JUJG'  HictsIsj ed3Odz! dzO tsBtetsB & O

[T B LBYstedMmisy dBsdz] Cdvicd Mdlst
l[Toldg yjo' d&OIs] tc’ Odzd

[ od &3 CdgjsL sf stedMmisd?2 Odzt d3dsmd dz' € Ols

d3. ydz' dz' 2 sdzdzO yoOfmils¢ ©

1 ot so j tedejsate dz0 toj ytso d dzO

ol [ilstcOdem 3] dgj @ IslA®Ots dzdzO d3' CtetsME s * W

tditej OCYy" 2dz0 Mkd h

tAnftcjdzlscj detsWOLtsad?2 0OdzOdz' L

g [IiMCOdgzy yO Jjdzj StotsdedzO 3" CStetsME s * W

. iR c § tsc¢ dzd dzO dzdzw

U(ils] stce®Oj H G

sl jtcditf csctcOdRIso OdzO® H j MisteB Yy W

vl iIilsjtcd3dsf Olcso © tsBsB O

tgisigBra T NN-H ° 5 GNSNNGN'-Is j Is tc O-BGHs'JOaRts dz' 2 ¢ j € MOd
[CeHi7i N*(CHa)2i CeHiai N*(CHg)o CeHi7)(Br'),

CissisBr 1 N-G J € MO-Njey EeyfildzN-Is j Bdgj HGdz Odstsdz 2 G
H d B te ts dgHasi N"(CHs)s1 CoHusi N*(CHa)2i CoHagl(Br'),
suvdlyjlsddzsted iz s dzOd3tsdz’ 2 Btesd3' H

g U @iy Isd dzls to d d3d Asdfst©Ofizts dz' 2

DTBPyi 2,6H gs tc j-ABskzIs  dztf * ted H d dz

Pluronic R123 1 Istcd B-fdafs'C o  tstfizfs &g}j jols d dff jtoids Ctifrjafqtf - dzj
f sd3 Isd dzj @BCHIGHAO)o(CH,CH(CHs)O)70o(CH,CH,O)z0H]

TCAOHT Is | QlsddOzOdBitsdz" 2 6" HtetsSC MdH

TEOSilsjIstcOj Isd dzstelstsyd dz' € Ols

st o Msd stcOf tetsf ' dzOdssdz’ 2 6" HietsC MdH



30

s [ N135sted d3j Isd dzB j dzL tsdz

LATEd steOW% " sdzj stse d 2

wy " deW e Oy J teo tsdzd 2

S, ifdsB0 o jtdhezy LO J1puv, O
1 [ U1 ol dz0z@gdg IsjAizdz] tc O

S solfl Is5RBO L tso dz bz f 5o j ton daw
Suiidf dlst5BO  fdsjoL ey,

ViiL OGOdz dzd?2 BBd ' &3 f s, M
Vi cictsB 0 o3 o3 Yt ste, M3

Vg isbB O &8 BiL s8fts5te, M

fA[ ] dzse j A Slstsj dzj Sstetsdzdz® M j S stesME s
(lijyBBH o jteB j dzs czlz

04 OtcOB ' dzs6 OdzOS s Oz



31

l vl

¢S slzOdz dz MBMmls Bpdddds yoOMmtsdz oM B dz
ftedo j 6B Ok  pdz? dOdzsMistotss R g § 1 iy § 6
BsHdW ' CtsoaOdedr o ke dzj y' o d&3' fmdad - dz@3Edsdj2Ac * "Oc
w¢ OHMmtsteB j dzlsd, C Ols Ods' ndiEe e W “eHsy § § 4
byOfiss ©BO6' BzdR ®wsdj Skdz toj Ocks ydrn toj

Aitsd Isd, hts SOLOSkjtedLiyIls' v Cwdmls
LO thL & ©OR], * Ghdssts &tgls d st
B Stsfstdmsshmls’ (s Hdze ls: v L dzj Hisf)
OHfMBstcB Ols ' o sO tj Ocj dzls' o Hts OCIsdoe dzd n
yjdeste' ), O ISOCtY OH(HJj) Mmstesy' = odn"
fesyj M SCOOd,sdiyted "ty OBMYTIS! HEB L C
YyJ sdz' Isdzd - COBOdz" L Olstste’ 9 SO ' Mmistsls dzts
p Oy dzdodn COLOd sdqudzds ftesyjmMos LO ¢k
BZOWIER' &, bodStsdkz ttteOd ydtsdz indols
oL L kdd, fochsstsots of SteW HS 5o OdzO
(oL & Bl @ sdek)2, Odj O®Rstl &z0 MistezCkiztO
([fu) S"OwLOCkjtedLi' Is' MW dedL ' C&% @' Hists
Mlkls' ats ©B®j 'S [ 8d Mt d B IOaudz" cd) I tstdf" tsots
Yyjitsd ko d Mde &BOljte' Odzd, o w¢dn Is' ‘s
yjtsdz'ls'"e ° [[dw, ROLOCIkjtedL EkzsIls! Mw B dz
Bsdzj Ckdz tcj OGjdels’ @9, LtsCtej BO, OB OdzU )
OClkdodz Ml o ©jOCy' W&, fdjtjB' ¢ w¢dn
yd dzsdz, OCIskzOdz dzgdd3 dzOkzCtsodd3 L O9 H OdzdzV o3
H dzw SHj oy OdzEzL ts 1§ ds' Stts d o yjsd lso d' fi
TOEOCkjtedL 25 Is! vy tdaxfifplsd dijlsdes s’ dREQMS dz' ) ls
Yjdzlste' 8 20 Ltsods hdz 2 o jtend' (gL s
W steBzo Odzdz? kOCdR fdMmlsjdk L O EyOflss




32

Bsdzj Szdzvtcdedrn SO B WkdeCy' sdzOdz' daed =) , L
fMmls tcliz€ dz' ~nOtOCIsjtedmisdS d, ¢ dmdzsis dz' o dzC
Mddzlsj L s9a Odzdr BOIjtc" Odz' 9.

[ dzv ©Hjtey Odedz §tstcdmisdr okzcedzj y' o d3'
JWiSlkdodedds Isj i3 dzOls dzd 2 f " HAR  H, w Qo
ystemils € dn I§ j 3§ ‘@B of sted Misd A MstckzC Iskzte,
Ctoj Bdzj L j B2, yjtsdz' Is' 9 Iksh s,

J tsfls O dzdz' tesCd OCIEzOdz dzdd3 L O9 H Odz
okedzj y!' o 3" mdzed n BOIJ o' Odz' o w ¢ COlOd
ftesyj " o, hts HBLOBMY® L d3j @" gslOE 59 O izl
LOBtlzH dz] dzdzv ftotsHEZGCIS' 8 d3j IsOdzOdz( , h 5
ftesdzdmMzso smis' . | sf ko Odzdegw o kcdzj yjodnm
sfpdze adedr yYyjdelste 9, hts 9" HCtedo O dBisy dzd
w e COls Odz frdslisdgsztoo ddd tcj OC y*' 2, OHfMsteB
OLtslssds Stec Odz' ydedm o Stemtste’ © ftod o tSH
ftotsw o dzw dZzOf " oftctseo ' HAdzd C 59 ° o dzOMmisd o s
JWiShkdoded?2 Wil OlOdz' L Ols tslmizvIs @Szderdz £ td th)
9dH" " dzj dzdzgv o tSH dz¥ |, s5C dMmdzj dzdzv tstec Odz" Y da
okzegdzj ye, weCd?2 Ebotstes ' Is: fw o tdfjta jXdZ tdshifx
o' Hte' L dgv ‘' Is! MW 9" HiNJnlsJ A s dgjdsdpgsfopdgtdetts  dg
Mistclz € Is AiddzdzdtRj tdoO/ OB ts o lststod dadad n Od3' dzets @t
COlOdZ sdydzs” OCIkdodzsmls® IsO OSCIsdo desfyls”
o' Ldedr t6JOCY wWn (sdzgjojdzOGjdzv, HJted Jlsy

dbClszOdz dgd 3 dzOkzSCtsoadd3 L Oo HYO dzdgindg B dzd o
Isj B ZOlsdesets MlstckzSCskteskzlso stej dgdzv o Mmd
OLO" i3sH " ¥ L i S kteMmistetsds, lse ste® ¥ yd, L
9 tjLEzd sOIs’ o dMtsC tsls | d3iC]tdg Glisdizjta dgtisdzd s Btk
1 sted Mmisd 2 C@dcs " HY o B NiEOo dzw Cdzlsd e M



33

COOdz' L Olstste’ o odMSslsj &3 j tOIsztcdzd r

Isj f dzsftese " HdesfMIs' , "' &3 ydg' 2, IIsJted3d ydz' =
1JHBE Cd3 "' Mdzze ydms § HABH' 98 HBS SHJ

Cted dgdz’ L * €V amisigfz C sktcdz ~ OteOCIsjtedMmisdCd

hts LEzdsse dzj dets ME dzOH dz" Mis¥ Isj B dZOIs dzsG 5 W
v OS¢ dd3 yd dztsd3, OCIskzOdz: dgd &3 Is©O 9 Oy dzd o

ZOdzsistecz € Is 2 todo@ dadife dyjjuysde' ds mded = gD g P fig

fosdid Mdzse sl | wog TOLOSCIsjtedL s st fr
BjLsfsedmls' sy . 1skejBlk' tsLoo6wWL Odade
sjSCMsktcdds §OO®jlste' 8, §otedmlssmls' , ¢

GO jtc' Oz @ d@ R OHfistes 'R dE Ols OHdis ldstE(Or
(fitejoOydes o ftesyimMOn fjitejlsotstej dzdz? fSE

ftctsB dzj d3 o0y dkzdoaddz w¢ H dzw tesLodlsC iz
Mo ttoj dzdzgv deso drmr dB@BOjte' Odz' 9 L twjcochkzdz
o dzO f s ¢f a3y fi)

10060vWLtsC totsBtslsd L dzOkzStsoaddkd e B
o ¢ tdzlzo OdzO M LG" Hdzs L f zOdzOdsd o' H
f stedmisdn tej ytse d dz ‘ BOIsj o' Odz' o
k. I dMOty J oMt Csets | ¢BIL 9 uIKEREE  dafdidct s O
Miseo tstgj dzdzw ezso fzm C WL BSSL s stedMisdr  BOIs |
Btsdzj € &z dzv tc dzd - fAsftésc Odz' Yydafjrs O P Pig] b &k
01127U001195 ,f ts@ tstsB C O 2Ok S s drn BMdases Mlse Sts
WEdzC y' sdzOdz dzd »  d3O's | BXO R g tc dp®dzadififddis ¢ ©
Ctoj BBdzgj L j BBdzed » Bsdzj Sdzvtedzd s Mdls O i St
Hjtyte]  BiBE®YOO00062) , ci BLBBSC O HIMY §
o' Ldztsets WhkdeSy' tsdzOdz? dzsets ftod L dzOyj dedaw
Hjteyigbte®14U000141), c¢tBL e dz &dzwt 0H0O
dztso d n ZOdzstetsL d3' todzd n BOIsjtc’ Odz' o o' L &
ftosydmM' 8 L O ’HA teuw@drké&EO@04521), ftesj




34

My j ClstcOdz! dg' dz¢ d3' dzj Myl HAsEHA Ols OWO s G dgdels
BjiLsfscdhmMisses SO dGodsh Otttss sets  dz IstedH
O dzs yOMmis d dz¢ Odzd d3j Is ©dz'™ o HIg G »deQ PILEEMAERTH * +
Yy dz se s Cli3f dzj € Mdzs’ ftosdtcOd3d W kzdzH Od
CA Zz dzH O 3 akzls Gde'sB dzj 3 Milso tstcj dedgy datse d n &, dzC
ftesj Clsz ¢ OdesS s 5L d Is dz’ fstcd Mis' BOIs |
okzegdzj ys H dzW Isj - datsdztsc ' 2 9 dC sted Mis ©dzdz
Hjteytoj "OnisktelOy0 07235) y' dz seo s’ H Gdglddy Qde
Htsfdz' HY j d& 1 1 LSO dzd ¢ SH § dz 9 0O
Isj rdesdzse " W e, CtcOdzlsO® ltejLdHjdzlsO vt
ZOkzSCtsodnm HBMMZ HYJd2 ~d2@3 Bl 7 L @®MOH dc A
ZOdzsf sted Mis d A IsO ®€'sir'tsa d lsakd - sMdiBle ] T dz
COOdz' LOIste" 8 MddelsjL z B sdzse ' ydets OFCk

Hjtyte] MlseOy' ' 0117U003806) .
[ilsO ' | 08 HOdzdzg"f j #st© dit siByyts Iz § ts dzv ¢ C
o dzd o Iz Mlstclz € Is i to dzd - OB OSCIsjtedmlsd

D dsistczC sztcsE Odzdd z g tej Helzb 3" Mded 7 dBOIs j to°
Is j B dzOls Iz & O dzdzw ) Odz¢ dzsmd dz' € Ols dzd = Is ©
OHMBteB Yy' 2 dzg s COlsOd' Isdydz o &zOMiIsd o ts
OHMtsteB jdzls' 89, C OOz L Olstste’ 8 IsO dagsfy’ ~ o.
[ dzv @ dzjnezdzy  sfMmisOo dzj dets™ dBjIsd dzgj sB R
LOvwWMmke Olsd sMtse dzd o sMils' -d&3j W tistfctsiizd

Yyd sdz' sodi3 mMdzedrer dB@EOIjtc' Odz'-b W20 sBfiydztfe ° ° n,
~nOtcOCIsjtedmisds CdMmMdzslsdztsmls da®ts ftdasle @iz
tcj OCy v ("LBBBRBjtedLOY -¥" gef ENdH" © 9 J tGE
ofmlsOdztodilsd Lo' WL ¢ & 3 MstkzCIlsktsd
BOLjte" Odz'" 9, BHjWYOd~ WwWE tBO' didzs® § O
ftiodmMklsdetsmils® ©OCIsdoe ks yy'~2 ddediddzlse dz@ fr) ldsd@» s .



35

o SH dz¥ ) ‘ COOdz' sdydztss OCIsdoedz Mise o ¢
Ru/C o t©jOCy wWn G'Htebdz' Lk IsO c¢' Htesdz |

LOWMEZOe Olsd MtsBdzd o sMlis” Is § d3f dzOls dzts
2 stedHlz l@&ckpoats WslktsCOsOd Isdydkz O0¢CIsd
okedzj CdMmMAzse s cOLEk W BHdsets L §jtmf s

odL d2Oydisd eofdzde MmMbickzSlskzted cOW '
PR Yl S COlOdz' Isd ydzkz OCIsdoe dz' Mmls: ) tcj O
BjdzL Odz" HjG HBBdZ IsO jIlsddzy' OdesOyj IsOls s 3,
tclzlsj@d "tz OCy' = CdMmdzj dedgv B j SZd2' d2lz;

L' wihkzeo Olsd tMmtse dzd o sfls" Is j di3f dzOIs dzts
Ctoj dgdz’ & s WOClststed, h ts odL &zZOyos¥ Is!
dzj Misj n "deEFtstcdlay stedHlz o kcdzj ys (LsCtoj o3
okzedzj yr ) ; odL dZ2Oydisd of dzde MmMistekzCIskztcd
f' tosWisMW Oz 9 0dzOHddzE o to jdBIp'Odzlzfyj dzj € &k

[B' " Clsd Hiphl Gpjsi dzdetstcd Mis yJ sdz' Ise d
shdztso ftoj CSEtemMtste’ -6 ; ygels ziigEsiOs  diiz § it s ZtStdA
okzecdzj yJ o BOIlsj to° Odzd ; CtcOW ' Iststf sH " B dzd 2
CsBf sLdlsd dz0 thdetse ZOdzsH d M j edats @ s
okzedzj ys ; COteB ' H Gtz d3ds'pdzts o0 € s dftf tioLisdy ldsdn W
COteB' HIz Ctoj dgdz' ® .

ltoj HBBI Is Htshadf dadja dzblg? &zOHE 1O thtse dzd
BjLsfstcdmisdr yjtsdz Iseodz mMded = ° BsHIW " G
Csdif sL dls’ o  dzO - -tsfifddsseodz’ |, dz00 H Mdsfgdzts|ls @z
o zOMisdo sMmils’ IsOCdr MdMmlsi &.

[ JIstsH(d H sy dz' teqj ydglsdzdgvzs W OL s9 d 2, Is j t
nlctBOSEtOW " Yydafeipf | CBetsdP bt d ydzd 2 O dz(
tetsL M & o OdzdzY jdzjfiges ' SlsdfG,Y J tef® 2 dzO teJ dzls G § d
wxng § CsesmMisf v kO MEOEREEDS o' (V] ) c [HC
(v f) d dzj € Istets dzdz@s B Odfs" df =i sk tasoff [ dzdf, 2 OH Mt



36

Hisfd Hyj dedzv §sedfists’ MlstkSlskted &Ols|
(vlr) O® OCk kO osbkedjSdmdzsets cOL i,
MY j ClstetsmS sdpls msafisk, S j CtesMSsy v o
tjdElscj el slstsj dzj Sstesdgdz® MY j Stetsms s ' w

1LOFSCts9 O dztso d L dzO SH | to) Odaf(\F o dzjtalgt, Iz
L' CESCtdmlsOd yd2 I|sO-&icy & & & dds 1 &t Wipdz'
Cdmazsisdd wQ dzBG s BddL' €' HEB SOC R
CdMmzsisdzad n yjdalstc' @ 1 tej demMlsj HO E ME dzOH

) 5COLOdts, hts tjdscj dzsOBsEY d 50
BjLsfsedmls' &Oljtc' Oded GEmoEhdass s ypHd
OCHd Mis' o tj0OCy' ~ fodgideL By'fstc]§ e

ZSM5 kO ®&jiLsfsttdmisddd &Okjk' OOBd yJ
C' dz Csfl' Cdmozslkddr vyjddste' o, HBMsEY da
V0V Mo Odzets, h s Isj s dzOlsdzj W skt B dzozb

HiSL 8 tsdzW ° LB  dz hdlsd 2Béts HdMY j temdz Mis
of stcWHC s Odz Mmist | hs o twjLEzdz IsOIs* L OB
sOCtsets BOIjte" Oz o t6j OC Yy ' Witslstso ' Hdzs:

OyjlsOd Hj@dm)l BsOf e5g'lso dz¥ dedz’ L B 6" d3dzd d

) 5COLOds, "5 CwOW' sfsH' Bdd2 d& st
fosvwodv' odMmsSk COLOd ksdydk OSIsds dz fl
BjdaL Oz HjE HEBd SO | Isd ey Qs disDsfods 1 (
SBEZ®so dzj dzgs dzOwW o dz' flss MCHOEE GEY fndz o dzd T

l osH | BsdzMistes o Odats, hts dzOdetsH d Y j tefnd
okedzjys, fsvodv' odhk COOd ksdydk O
blsotStej dedz? &5 B j sk dzsdzz W ¢  tsfydets 5y dztE O O '
shdase ' zOdzsH d MY | tohykldipds] St b jCde & sea@f fiNs d
sbadzjyjodi MstkSlkkte W& desf' "o, his o

~

MdzOBCdr tsMdz oded s yYJ dzlsshyv &  Jdasf® MO dzO ¢



37

Il dwo dafpjddssd f sots o iliyts Cff d Isusdgd j dOH MsteB Y
BE Bsdr / B3z COteB ' HE St digdz’ &, SHjtey Od
fso b6V LIOHAS] tah j'df sy " H dats ™ " MstckzClskzted Is
o3 Mssdz IiG' WIT &  tetSlbd 55 %)  dshOf nff j(oddgtss O
Lo OWUeOWs Isdzd2 OBt Isjc ds t@eOHdef Ldifo20 disd®  sup) .

1l OGS Isdydzi L dzOuj dzdzv  SH J) tO @dzdf s dzte g O Uz
Hts ©HJj toy Odgget szt dEfiglsdr yJjsdz' Ise d3' Mdzd -
Milse tstcj dadz™ JWiClsde dzd n O dz¥ d3ts ) d dzts §) Gzls-dzdz
ftesyj M o SB@ ‘' I@fFlssditsdzj Sz dz tstce Odz ydzd n

t BL tetsB dzj dz f* " HatSH( h SHts Mlse ttcj dz
tcj clzdz soa Oded dzd Isdf ORI ¢ 5ted s ginls dzts-d3 BeleEz
SO &BjLfstedMmls' Mis! ) hdzvosdz o Otc' ¥ &6 dathkw
Bllsd o S sted Mis Odz H dzw SH J to) Odadgv f sSto
fsHOdzZ hddg " A LOMssoakzo Odzdzg" ds W ¢ OHMBtGB |
OCIsdodzedr Ctd3tf sdzj dzls' o .

dddzlsj L s Odz LtcOL Cd dOdtsHdmf j tedatsc &
OBt okzc@dy jytg 9a0dzflz wW<¢' OftctsBtso Odzg WwW¢ Iss
BJIskzdsdlz L BJlskzdz' dzlz, Bsy ks L dzO2 Isd
sCdMmdzj dgdzv ' dzgh drn Btee Odz ydzd-= Mk MistcOls ' ¢

[H] Y Od&' LteOL Cd COtB "' HEZ Ctej d3dz' &
fjtejodhbkelsds’ of Bg@PIZ§SCd YfdMOdzedr o dz
Bzlsd odCtstcdMmlsOdze HdwW MmMlse st dzdg? detsfy’ °
ftesyd M’ o.

1t stedlsjls dzso dL d20 Glsted 3Odzedm toj L
LSO’ dzd .

[MsBdMisd?2 o dzji MsAStoRizts b O@E®o s 5 dz
sBGtolzdzlszo Odgdz? " Hj fsMlsOdzsa €O L OH O
Yyomlsddz® Jj Sy jtoddzj dzls® o, "delsjteftejlsOy” W
st dMmisd? 9 dzj MBSe sp BB W2el2O Y OMIsd dzd tsH




38

tesBilsd ftotfd wma fars i ddPlzS s d i3 ¢ ts|demblz dz! 1§ O«
yOMmilsddzz J MY jtedd3j delsOdz dzegd- HOdzds Blsted
¢. n. da g. [ . AT dztsdzd del ts. dbHMBteB Yy' 2 dzg

tcsBtslsd ftotso sHddzd mpw MYy * dz' dztg dedlzv 1 € DIsOd
OCIsdodzsmils® BHjty Odzdr LHBBERZOOYJAdZ LOL
G' Hiclkzo Odadaw OtcOB ' dzsE OzOC IsOdzz 9 d € t5 dzO dzte

sECOLjodd, LekjtdLOyi'S. Fiwk hHdhk wg
Vdz 9 jtedlsjls' jdbdets (BRSO EES 2, A dzdzw
" slstsC OsOd sdydes’ OSIsdo dztsfyls SHj Y Od

' HzSo dzj dzdz" o lkzgGedzj SdMmMdzsets G OLE f OtcOd3(d
[ 9oyOtetso d d3, Wislstsjdzj CIstetsn * 3" ydz H tsfydz'
[ " htes®L Cq tedzOdzi My dzse s ' tesW s Olslz 9 O«
1. 1. sdHBYEZS 5d3, Hisfmdz' HY J dzdaV A ¢
fMj dzj CIsd o dztsc sz I5IE @ dgldz] dzdfpC SdzOdets MY ° dz! dats
mMstes y*' ’ SO fwsBdzj d3 J dzH 5] ¢ sdztisds'j 'dzj § P
MfJSsted tSHjtey Odzs M ' dz2 des L . drts 9o
[ " CtesW sSlsseteOW " v [ BHJ ) Odats 1 fgtcc lizdzeet
f " YHdmMydty dz' dzOtedzO dzOB B Ofs Bz, ' Mc O gzP tc
(wdzmlilsd IsEBls Isgj RfgisCdrfse * 2, sd  oafps €d2 dzOy'
Z Joyyd dz¢ O) , . ¢ . gjtee’ ‘ dS sz (1 O0y' BdO
bdz' o jtemdIlsils ¢ RrRudue, 3. [ sMmGaO,C . {aA)dz.
s CtstedSsd3 (wdmisdlskzls d&j sOzswW ' v§ ©CO° dzdi) |,

[. | . 10O0OdydSseadd ( wdmlsdlskzls L Oc Odz' dzts’
t o1, 3. [sMC o O MOR dzP§ tselissn . (o dz'[o. j ted Is
[ sfdz' HY jdadg? By IstsHisdE M j CStesME sy " c I

1 Oy’ sdz0dzmdegdglizls™ °' & ydes® %' LdSd O B
) I U te Oyy JoAndz Swddg] 2 ( yy Sas@ , dzd ¢ 1. M O dzdz0 Suts ¢
(vdg" ajtemdilsjIls [9' " HT5, wihf Odz" w ) .



39

dftesB OY' W oL bzd IS[OGE jotc ' O] | telsf@iny' & 1s.
ftj HilsOo dzj dz Rdz@s O oy dsCUalE Higzddzd & dzOE S 59
©O: 217" Y dOwsHd 2 yjtsd ksd' 2 Codajts] d

mat eri al s: Bridging the gap between r
ZzOokzS s " 2 Lo Isdz 2 md m" ] oz’ B O ggflzj B d Js
dztso " Isdz' R Isjrdesdztse " W Q@ €& GO @&, € 27
fd d&3° dzOtc’ ACar bon nanomaterial s: stru

[ ' dzOtetsH dzg' 2-1 tc QDI pde'ts2 CtsdaW j toj dzy’
nanomaterials (NNOi2 016 ) 0O ([ o' ¥, dzDEI6G9 't@. ) ¢
"1 OdestesL A3 tedz' MmMdMmilsd d3d : BkHtSO 05204 &Of(ls
2016 t.) ; [ mMd&kf sL " 2d3 AModern ©pro
(sd’ o, 2017 t.) ; M &3° dzOtc’  dnd® dechmalogiesn
Present and Futurd |((sdtsthj 2 R OUSBRBH: .G
EuropacCat 2019. (¢0Orjdz, 2019 tc.)

1l B dz CO0@" Isj dztss HdMJ elsOy" 2 dzts”’ tctsB S5
Cdzj CIsdoe dz' 2 BsdesctcOW 7, 31 fnls@istsH dzd -
9 " IsydLdwdzed~s SCBBdVW Jtgjdzy Wn, GddizOdks 1
VLEtO dzad dz2O Ctstodmdalz BsHj dz' .

dlstcrCIstc® Hddnf detslO@N] " 2 20 tsBBISO ME
tesL H" dz' 9, ZL Oc Odz dzj dzdzv , o dMmdetse €' o,
ZO2BPdelzd ° 4 HBSHOIC 9. (BBIKO 9d¢ dZOH
Isj SMiskz, & Misdls! 129 tdmMikzdzC 9 IO 36 IsC




40

tdrrwf 1

{1 cr JwusrtouvugRr

1. 1. [ HJ oy Odedevdz” yiz" L dkdsOMisd o sfls
T OKOCIs | tod fldgjSLds fdE s & yj tdz' sdzd & B3OS

isLodksS B' & yjsd ks'es ' &sdjSkdw
fso' wLOdd?2 WwW¢ L " desjtej mMsds HEs tMtse dzd o
OHfMBEBY' 2d2dS o ZOMIsd o sflsk & e is OF tcts B drjj ¢
LOf dlsORdi OO ds aia®fipde’ vy jdzr, OC ' o
ud fydz fesdBdmMisssets COOd L Iz, o C dzé Y
COOd LOste' 8 ' fosyjifm o COkOd Isddas
ftesyjm' © ' fesHECK' 8 dOWISEY jto] tbmEdsd
Mddzsf i 2f tesmisiy iz’ Is' Mv, ¢-ByudkOs o d B dalf tizt
2O fslswi' B' dh dly § ofmstsd kisw HEIS|

[5 dO290ydzdo' hdao L IsOCEHY too Chzid® Cos ¢
HjCO' sdzoOdzdz?, O k' & ' dafdz sESHBI
5j B &ZOlsdzd?2 MddalsjL odMBS S dgdgj L j dtdzd A
My tow Bso Odzgz 2O § jodzk Wk y' sd&zOdz L Oy

L&' dzgk MSkOHE SCOLCOMk, o bkodkz ydhd
LokstWd Q@ dgpjHGdZEAY d@ € Ots§ O CHsijvd
LBtV dj 9§ dzr yj dedzr WMWY stk ¢ J e

O sdzj cdzdoddsd o Ekfp* fjto" sHd HEMd HY
SHjto)y Odeda" yYjtdz' s 9 L wCsdBseO BJd diAs degd
99 G5O HisSdd HIsE dZOMls' MddalsjL 2 B L st Sted
' Ldzse s MCdZOHE ' foshstetcots’ e Odz L (
[ 8" yded dz H tetsHiso ) j dada” d3 tc ts cas§ ¢6[§ s @’8 sy
Hisfpdz' HY j dzdz? o tsB dz@Fniststf htsd fislcd tzday j E3z'C s’
"t Oton ' yYydes® ftstedfmils’ Mmiss .



41

[ " Ctesf stedMmis’ Mlsy yjtsdz' s 9, hts 9" Hic'
fste LO tLdi tORB] (L Odzjydes o H Isd § &z
CtedmMlsOdz" ydets™ MbsickCIlskzted, 9 d B Maidwotdy’™ -aiis
SO " sdhdlstsoisfiistey Q'dBBs B@BIsO ¢ OlsOdz' Isd yd
fsLdlsdeodzd?2 J W4 Cls, o ¢ dzt yOr yd W s te d3f g
dzdL+ S8 hogdHC Ml HIWEL' ™ dBdj Sz OHf
(O daimtsmiszy dzsmls’® ) , O IsOE¢BY OH(HJ) M
fijtllsostej dzdz? o fttsyj ' . Srodsioaz’ 'Isddy dzsis te
Ldzdy z¥ Is JWdCIsdodz Mmls: ' MisOB " dz' dz' Mmls
COOdz' L Olstste’ o . CS totfjzsHBC yj B ety stc
o BtedMlsOdzdz?y © fJtOCIsduyudets 9Oy dzdoadr € Ol

Bsdzj S dz o' wLCdn tc' H J dz, hts dzgj sB= ' H
ssdS s tStecOdz ydeskz MddzsjL, W OtedBOY]
I d3, fosmssticsots o SEWHS B OdzO fjt' s

OBl dz0 MbielzClskztcO® BHMSK' Hds &jLsfsted:
ftste ' H 2 Hts 107 waslz ¥ cfgds diidhs js,d501ts B d5'8/gsst9 R
f 8 Hdzz® Is+ w1 dedfsts ! Cfipls © 26" Hidsts dz' ‘Is d ¢ defn) dzt
o' HiMklsdz Milse Mddzr degdm CIdMzslsdzd s yYJ dzlste’
tcsBdls! JtOSIsduyudzets dzj 3y dzdo dd3 o9 d ¢ sted Mis C
] tsfls O dzdz' tesC d, we ExJ BEkdts L OLd
ftcdo j tols @dlis Odzdaw L O9 H OdzdzY , tdsjoL ®tf ©telz]
BOIsj tc' Odz' o (oadStcdMmilstseo 2° Is’ iz LisCttod My
‘“teOten " Yydz YJ Sdzydp d s ey stg gMsC diadzz s Is+ w9
Yy tsdz' s° 91,257 [ euPCddz BOlsd 4O OfizOKzZo & dzodgO
MteBYy' 2 dese s ff totsMis ts e bakts dzjOK Usdf o telgd @ 6 jydpkizlsd
' Hoedh j dzdgw COOdz' Isd ydzts”’ OCIsdoe dzsmis
stcOH dy' 2 dzd ~ YyJ sdz' O~ ‘ [ [ 9 HBlko Ot
HdWEZL "W Bddagsed j dedzv 3 OBt dzj o' HBLEkoO OB Is! fy
9 Istste d dzdzts B LY sted Mistsmls tesL hidicts [ o gl



42

-

sCtcj &30, ootHdIsd HSH OIS s9 COlsOdz' Is
WEdeC y' sdzOdz' L Oy* & St Ode ydzad dzd ¥l Ods
OfMmlssMmikzo Odzdz" .

1 Odzj » detf to f toc BHHEH Ols € ts9 t5° B L sRplcEfHists
yJ sdz' Isdz OHMBsteB J dzlsd BsYdzO tesL H® dzdIsd ¢

1) kOS', s otdsH 5! & StsfstedHf
B LY sedMls’ Mis® ;

2) OGtcj G589 Odz Y J B dig disdadzts ¥ oz O LidsS fCscim(d
o ddzd C O o dzOfMdz' HSC OGtjcOyY' ~ CtedMmlsOd
B 3 ded &34 ;

3) Yy sdz' Isdg CsBf sLdisd L sCtcdMmilsOdz
ftsojtorndaj® datsfy’ w.

[ dzv ¢ j dzjdgjizfo taizfdayls s ls o Yy J tsdzb tistlas dzts ad
tc' L dzg f" " HatsHd esLsBdz dzs €' dzr €O M
fed2siBcdz * Isj Bf zOskzo Odzdzy L o d¢tstedfijlsO
Yd e jtelsddedzdr Odigsdz" ' adr Mftsdzz¢. 1 td
My smtse ' 8 BHisc@ddyod " = " CtdhistezCIsd
(A)sMmismddzls j sdydze tsBtetsB Sk yjtsd sk L dj
YoM sotsets totsL yddzj dadzv o dHOdzj dzdzv €
Flso tstcj dzdz? tsB' ‘ d3dedem) j ez 83 €zls & © (2O Bty Astell? ol
fjth®™2 MOH" ", 9 THQI GRcdlg dits Oy g §f Ore YL
fsHOd hdd3 Mo J dz' dze ko Odzdzv 3, f' dzOtclz o O dzd
ftesHESISORBd ¢' Hietsdz' Isfg Is b O j tfistsddz tsCiciietRg)jd dApP@ -
Isj i3 dzZOIls dets® L @IS dechis,s  jindfjdziz jSdzls fnd dz' € Ols dzd
odC¢ sted Mis Odzdz’ BJ Is(tHS o dzfmlsadAzchids of kSR fisds z Is o
fts fMkl' LB ' Gt f jteoddedzds BEH' o j dz dzg
ftej Ctemtste" © ' H o dzd o tsdits dzp WlEdzbts dadflzcfRj ©
OBt o HYBo Hddn B' WIkdi. y' SstezOdz dizf oo Bded
SOCtsy 9C0OL O dzO0 sy g iy Kiilsdzt @l Hsota@|diEis«

-



43

YyJ sdz' ssizlse gdgjddzdevd L Oy 4y [ [y, O { 'IsHORdisHy
Isj o3t O & ®L, 2 tof ¢ tod iyl Bdd' BsOMEz. 1. 1)
v OB dzd ¥ J BepdH j o @didsisL s sted Misds yJ tsd
[ JIstsH sdf IsjBf(alzlsy d3jlstsHlz
SHj o)y Odadz
rstemisCj |l Eedzi yjoll Htetsls] ted3Odz! jdzO[ L tsBYZ
Isj BYf ZOkz i3OIsj tc' Odz(ftej S Etomste" @ oy tHde(
fodz RBjtcd | ytstehMisCdn Isj B dzOIs
f' mdzv CtdMmlsOdz L O
l dHOdzj dzdfs jJLIsj A3 dz(} sMmismddalsj s ydz© tsB
COteC OMdzd|d3d IstsH dzlz ¥ dzts d3iz (HJ dd A
(HjMddz' y ¢ dMmdzt i3z "/ OB ts
HJ Odzt d3' o (HJ Odzs d3') dzldrpj Qadgdats ©
9 ftodMmizlsdesmis® Isj d3t
1" Isj B d&zO|f sdzj S zdzw {) v [ -fistelg’ oz tomiste’ o
34 lstSH MfcO@sdz)f edmizlsdzsMmls d3ts dz
Isj B dzOIsd [ MEtc OB dzj ¢ 2 dzv tc dzd -
(Mdsd sted (B’ WEkdC y' sdzOdzt dzd = |
Olsdz’ 2 dz'
B Yy dzv 6 dz
Stce Odzsmd
B' WhkdsC y' |
Is § &3 dzOlIs d
Kjtsdz IsdL|f sdzj S zdzw {} sMilsmd dzls j Isd ydzO 1y
[ [ s Isj B dzOIsd |OB ts Odzt G3smd dz' € Olsd
BOIsjtc' Odz' o Iz
Bsdzy Sdzvtcdzd -~ IS dBY ¢
1 d&3° " Odz 1 smismddzls § Isd ydzO |
- kjtedsty|- [tz CEfedmMizlsdsmhls’ &sdj ¢ |
Ctsdzo J e’ |Isj &3 dzOIsd |f Otetseo " 2 W OL °
-t CtedMmis)-f " yd dzvted) sfmismddzlsj Isd ydz© 8
T da. dzlz  dats A3z mMitejHtsodh
JufJ] o ftdmizlsdasmis'
t "L dg MistcOIlsj ¢' * tc Mo el slatvis dzdgy L tsdf @sl

ftcj HMlsOodlsd kL OcOd dzj dts®
9 Is st d dzdzts ¢ 15
dz0 dzts 9 s dzts € ts dz;

[ &

NsteMisC 56 ts
f sfmismddalsd Isdydaj

fNnd BE
sj &3 Ok

(tedm

9 dHOdzj dzdz



44

L f st jstcj wsdrtc d d@30 dzd - yJjtsdz' s o ; 99 jHJ
Bsdzj Sz todztsets, 3 yYyj dzWtedesets OBt B' Whke
G' HictsIs j ted3Odz! detss tsBtesBStss (L o) ; W s tec
o ststed dzdzed »  Is jIBH4ZO " 9 " da |

Crparterii CMHTE3y ME30N0pPUCTUX

ueoniTie
1
| 1 1 | 1
BuaaneHHA - i i
TemnaatyBaHHA S TeMMNAaTyBaHHA EhleilE b ezl
aTnOAM’IB, e AL e S AL LA |

Byrneup, MMC + SAC,

nonimepu - SLAl Monexynapruii=wite- MOn ekynApHI i REKRHCTANIZAE |
fapHudkEMIE Temnnar .

{ dApz8 i [ j IsdEsiHg)y Odzdz? &3 L 5§ Sted Misd -

1 dzhe fjtcj o 0Oclz, LtesL Zd3" dzts, fdz' H
My s O3 Mddassf e Sdes yJ sdz' 19 darfissls § GO s
odf OHC OR, o Istsdidz ydmdz ftod ¢ tolig L dstyf ds@sfigfh
Yyjsdz @A Ftc’ Odz' 9 wW¢ wfideseod COlOdz L Olst
9 dIlstcOIlsded 3d By kIls! eodwedlsdmw 2 * dgh* M
ftedH' dzj dzs ko Oc kz.

r stemisCj Isj i3 dzOIls z &9 O dzdz™

ud dzls j L B Lsf stcd Misd n Yyjbdz s o L 9 (
o Cdzt Y&E&EJMBPYQUE L yYyjtsdz' Is" @9 9o tsB A3 N J dets Bz
ftesmisSbte’'L [0S BtedMisOdzdzy &3 tSHdese s L dHo t
zO dzts y&8mis § &z dz' € d , G tc O dzlz dz( , odtndaXlsdgQgp  C



45

(okcdzj y4g o [ [ u ‘ Cdz ) . V) cOL d
YJ Bzskzlso tstej dedz? f mseddzj dz L H'® 2 Mmdzs 9 Olsd Mw
o Cdzt yoOoe mw ) Cted Mis ©dzd '/ OB s i3 3y SCted ml
ZOdtsf stcdMisdr dBOIsjte’" Odz' & klsetstej dadg Yy
Isj i3 zOslz * , sOC dd3 yd daB@Bls tc df usdzlzin 2B s W jof
CtedmlsOdz' LOY" 5. | btz ' "' dhtsddz oadf OH!
sdd3 ud " dhddi nfshmtsstd (LGdej yudisd] texfizds H
Y BteMmisC 56 s Isj i3 dzOIs Iz . 1 ©2 yOoOfmils' hj w Q
okedzj yd o' Logdsnl telsS Pfzde to(' dzO dets yOfMils d dz€ d9). C
r stemisC j Isj i3 dzOIs irza B @adzy @edzeflrdz teiA]) 13 Q dedg’ tets €
tctsL o dlsts¢ LOoHWEd od¢tstedMmlsOdadss =10] dzts te
dzj HstotsHlldr o lEcdzj yj o dna BOIsted y! , HEyidzdzO ¢
BjLsfstedMisdr yYyjsd' s o9 L CtodMBOdz IsOdBd
[ dzv BHJjtey Odzdzg? yYjtsdz' sk L oadStstedmls O
2O f§jteh " 2 Mis@®nd uy Hatkadrjsy J'dsts®  ef Qg €z ts
o' Hftso Hdese s yYjtsdz' sl HAHBkld3 dY R totSldsjdydf
Hdzw " dg' y' ¢ 9 0dedz? ttsfmisk yJjsd sddr SCtodHf
okedzj yjod?2 Isj &3 dzOls o dHOdzY s Is! ftotsy Oto®
lso stej dzdzv 3 L S Ste. CS ystmlsc: Is j d3f dzC
o' LaZzedzy y4 o MstezCIsktcd: Octej ¢ Ols garbankz ¢
blacke ) , o kcedzj yjo'  dOdtslstezs Cd, dzOdztso tsdzts
okedzj yd o' dZtsdiFIolz.dzv kol ts A fiFIOO dedzy  tc L dzd n
SBkzdi3so dzt© Westodszo Ddzigy sdgj St BtoczBIsg tc* Odz’
sdf " o, tetsL 3" o' & Wistecdsdd ' Y Bdz'HIS deq tiz' dgE
CtedmMlsOdz' Is' & oL 3 tesd3 ~ 15 3 € tctsdz.
ljtwhd2 &BjLsftstedmnbdd By s &y & dqapgds ss
"L LOMssmikze Odzdzw d3 oA G dzjfgijoHdirhls Cda@ingtoy Arfridsse
SHdSt' Hded B3 o dzzlste’ h dzr s5Cted s Odz' ydzd3d )
[13]. 1t5C OL Odzts, hts  totsL o3 o ° Wiste 3O o dz



46

odL dZOYOs Is! v tesL B tesd, WsttdtsE *° fstiw
Y J sdz' ldsdg 26 Is s h ts Elso tstos ' Is! fw | [ HJ
fteswodzvels! ' Hodhjdzz S OO Isdydzz OFC Is«
J Isd dzlz & O dzdzw B j dzL tsdzlz , hts ftse' WL Odes L
yj dzlsig]. o |

stedMlsOda) LtOdg" 9K 2 Z DM f to'd i ledzfjlay j 0 56 ¢
Carbon Black Pearls (L & t6 YOl edds
fitgg B ¢ @O Wdso ' dz' dz' L@ , o 'd&l fiylz Is dzts(fius® ) o Slzte cfiAy Is
LB dzt Miz" Ist W f ted§ dzd Lfdsts) dBO A et @izdn)s d Is d ,
L 3" detstH EMG d2z0 o9 dzOMdz" HsC OHMBeB Y 2 desE s L
P Lrdg My gBH' Bdzdd3 yddatsd3 B Iz dzd5, BIMME d 30 BB
ALPO-5, ALPOS3 4 . vddzsj L so Odz ROl jte° Odzd 7
BiLcf iy i 5fEE | tyLdfiERBs Gd, |
Yy dzsdzz MY o3t todaets L totsL d3 tetsdy o o j H jidadsa
400/ & [ v Yt odeW dzdz L IsicP@wy BT dzd Gd o y
ytstemlsCdn Isj i dzOIls' 9, fdMOde d3jL st tsted:
Btesf ste ( dBsy dzd 9 5, 9 wWjLbkzd O dzj H 5T
By dgh ' L i3 ted CStedMmlsOdz' @ (yjtejL tsBAZJ N J

Iy dsBkz, L ddydzsd-Blr S8Rt Ed k) o
BOIsjte' Odz' @ L odSCtstedMmMlsOdzdzy 5 ) stcflkE§ ©dzd
cOy' sdzOdz! dzgd?2 o4 Isd a3, hts d&Bsyj BRI
B! Cdnrn Idf ' o dzi odBOGO M jy Odz o
MddasjLz. 1 OLBdRE L Isddz, 2Bcets k' " dzO to
o MBS sHJMY j tofdedds  Idgij 3tz ¢ L ) 2 dz@eGetizts to s
yOfis d dz¢ 0d3d . l Oy dzdodadz IsOC 5y f 4 o dzd :
odyoOHC 8, yJodqHds, GHdsil'| didmls s iyds |
LOdzj ydets ©® H L O9oHOdzdg": tsHJ o) Odedz? Sisd@ist
[5 Y 9 dH detsW GCOytedhote] =m0 d L dzOy O¥ Is! f stod f
yjsdz' Is' o, Mz H OSCBY o' Hdzgj Misd Ctsdzyj



47

L fsH' &z gOfglsd &zCd o ddds StdzlsOCIsko
o C' dzyd otsdsz dBOIsj € HAHZO frpW" teHtc dgdzdo ISOREE firply" frjd:
B Y yYyOmlsddz sotse s ftosmMiststclz 1§ 5o djdddg d3] BolddslO
CtcOlg dz' sz ' M o3 tecdeddzdd L totsL d3' tesd3 ¢

1 BB 20 M dzOHEZ C Ottt OmMEz yjd Is' o

1 19607 Hi.fteskswesd §€d®wekdy des B disso c
odC cted ifdifityeo o ® MY sMise d BsHJ W' d§ zdadO dzeizd M
shdseoddr SO COLOd sduyudzdr o d&zOMmisdoe sMmisj
s dz €d f tlsn Bittw s 1PPWOMse d SH-giiy Ozt d
YyJ sdz' Isgetbr ORROB, o fjtehkz yjteeck * f(jtcjo
O dzggj MmMtsteB j dzls' o .

sdz"H L OLdzOydlisd, hts L d3" dzd ME dzOH k2
COCOMmMdzedr OB © * " dhddid ¢ tsH' B dzd d3qd
2O fjteh ' 2 MIsOH' ' ECIsdoddadodsds. MiH da@ S Istie 5B «
fjtcjoOcatss sOCtsets "  HatHEkz fjGjdsy dzdzd d
SHdsyoOmds L L a3 detst ftsted Missfls odwed
ofdzde MYy 99" Hdzsh jdedz" COWE OMsizlsostes 8 y
YyJ sdzils"eds" ydzge ftwodtesHlkz {ftse jten dz' Isd
COlOdz' sdydes OCIsdoedzedm yJj dzlstc’ o .

[ JstsH BHJ Y Odzdzy B L Y tstcdipGiYIE Odyd B foz
Otsd © fJjtej HBOYO T HSj Ozt didAg O tlz@@dsts if dzt
Hd Mddz' y'26 o @dedgis i dzls j sd ydzz tsBtetsB Sk f 5
L o3 sts¥ Wistodszo Odzdz? o dzzlste’ N dzt sCted Mis Odz’

[ 4 Odzt d3° dzlz 9 O dzdzw ftcdotsHdIs! HES [zlso tst
HSHOIsSCtsoz f tedMmils’ Mmis! (LOLOdyo2 9o d3J
ez 2 dzz o O dzlizks dzts)’j sMlstezSlskzted. t(jLEzd SOB®
MstckzCIszte® L HiWjGClsdzeddsd tsB dZOMlsw diz3d, z
(H' Od3jj Is@0 S56kd3) 1[6° Hdes L HOdeddsd 3D wyr
fstesL dd3j st BjLfsted o lwO@UfF Isdz0 ldjste 'ts



48

fstesy dddd o vyYjsd ki Sttdhsokos. I
fsdjchbkyls! HWkL's ©B' ' Bldr &sdjSkd |
otsdzd dzj ‘° oLO BsLo' WL Odddsd ' dzj §jtejl

L 5o dz' N dzB dzth,6p J to

g syYOlsC ' o jOQzdgvds 0 d C sted Mistseo o Odztsy! ¢
Mddz dedm CdMmdzslsdzedr yJd dalste’ 9 L 3 IstsE L C
f Omde Oy" ° ftesyj M4 . ¢ 6 UiptOxily edsmizg | dRdd'9 ¢ Ofn
ftcdotsHdIs! dzj € sdzySjdizlsme® yl 3" dd iy dzts s dzd -
LB d2d RrOttOSCIjtkz ("MfjSlktclz") Cdmdzsls dz
Flsostgs ‘ Ist qw o HosyjMm' §Osots’ ©BIGEBS
[+ MO, hts dsyj BEId oadStstcdmlsOs o 1 j

[ BtesBSC O otHVW st { AdptFdzdzVs tc'fifg tfHGS® A= HD
YyomlsSsoddy HjMddz y' & o Odadzv 3. I " HL dz2Oyd ¢
jdzgj tcc j Isd ydad 2 BlEam Otz H(f OO G S/ i3 dz
HifMddz y' ¢ o Odadz” 23 2 4 0 sC p 4 HaBfs dizelzgne' § dy ff Lic Oz t
s ddotsMisj2 fdtesHd Od® Bsd dzsS MOdzso |
Hifmddz® y' & 9 Odadzs |, w ¢ f tcOo d dzts dzlz 3 dats o3
M dzsC MOdzse ° jdzj d3j dzlsd MlsekzSIskzted yJ sdz
zZmS dzOH dzj dzd dP dadgvin dedz’ Hydzts figdzts ded L + & 56 toj d3dz]

MeftcsosHYyZo OlsdmMw HJjMistezC y' * 5.

t OL sd3 L sdds HJjMddz y' ¢ o Odgdg? yJj sdz'
fidtemyfjSbdodedd MY smsesd Mise st dzdzy 8B L
IsCOL BBfzis dfCds j tp° OdtcsEldsg MW o toj L zZdz EQIs”
B Mmigwddylssils st L, afgu sy dsdsd] aFOBHO B J -
ftsojtorndss, odzOMdz HBC Ysets HBMiskzY dz@ H dzv

10 ftds dzOH"® By SO OSM s Hdzv
BiLsfsigEMsmMf sMsesd HJjMdd Yy * o Odzda's O3t
sflsd 30d24ded &3] € sted Mis Odzadzy yjtsdz' sk L
EmC zOH dzt ' dzsC Ozt dzj © dHOdzj dedzv € Ote ¢ O Mmda



49

ded L' S5 tetsL Ud dedged@lets) dad L s df)ijlsBE] Has 9 Ofls s
Mddz' detsczlzy dzdm tesLydds © ftedotsHdls! HIEs
o MBS tsCtcj dgdaj L j d3ded n Yyjtsdz Is* o (Si/l Al
dzd MJ dzd S Isdo dzj tetsL yd dzj dzdzv , hts ftoedoetsHJIs
BOC ot Stc.

(Wi Cisdoded s ¢ thinazd ezts by dzj H-§ ) @ dz¥ ug" ezl
Yyjsd iskzlsoytstes * Is: v  BOIjte' Odz, hts o tsdztsH
fsted H' OBjlstesd 3 dzdz MW stdBse Odz 9 dzO
Ctej Bz’ 6, O ojdkd¢' Yted ~27 ddi3 kot
fOB2 * CdmMdsBHz 2 BB OR |

1 B 558 steggjdzdf sted Mistsmls' O LBjtef NJ
0,2 [ tetsL yd Ml CNsatedsHy z“ Is? v f ted B dzd L dz
Hifpddz y' ¢ o Odedz & zHiis® 63fn dzi dztsizO s 6 & © dz' 1y dzc
LsCtej 3O TPRLOGH Owdg's PASM v ¢ {1 AWz fd
99 jHjddg" s jolsteP@dzC ' dzOBtsdz' 2 dzd ¢, QdsO Listwiel ¢
C' HiesSCMdHB®R dzOste' ¥, HBLoOBAEY" ' tojsdsk dgwe
fesyimM' HiMdd y' “o90dzdzy (‘efsH4 1 Gzegdatizic g G
TPAY/ [ 0,4) 9 . 1 OL dz0Oyj dz sjlsteOOdzS ' dzO di3ts ok
Lisodz hdg 2 fwojtends vyjtsd skz L kbotst]
tetsL yddzj dzdzv y4 sdz' Isdats’ MstckzClskzted toj Yyt
"M s dzt dzt 9 0. sz f ste" |

led Uz tls: 1 6t, LsCtejdkO vyjbddastdd]!
ftotsyj M Hy Mddz y' ¥ 9 Odada” HiSL 8 tsSdzW fnls
B LY stels’ fMflsyd o[dHdets, yd tsBdg'd3tpp dizj ezts § 4
f SHOM bR zOIskzs YytssL B HEEC 88  Bj L sfistelzC Isk
YoOfmlsStsotsets HjMdd Yy ¢ oO0dede? yYjtd kz. 1 |
SHJj toy Odzd n BOIlsjtc' Odz' o, o f stc' o dzv dadz'
L &8 dzd dzd W , ‘fstslsdzts §C Hodh d dzOfmw g
' HCBSWOLdsets Ctoj$' deg z d dzjddpas ¢ o dz@if ddatse



50

HWhkL ' 2dedn EMS &zZOHdzj dz@ ©® MY it odiigly’ 2C C
[30].

] Yy dzts iz, odHO" Is! Mmw HsMd Is! JWJClsc
Isj i3 dzOIlszio OudABa H W € d tetsL M dtej dzdz d3ts  dz( :
BsHIW ' C ko Odzdyyj oyfjHisas, Is ‘hets ISOC 2 §° HE' H
ftcd HJ Odzt i3 dzkz o O dzdz' .

JudodHdets, hts ° CdMmdzslsdzej Hj Odzt d3' dzz o
H dzW dzd L+ CSt5Ctej dgdzj L J d3dzd ~ yjsdz' Is' 9. [
Mz tecseotsuy ' Is! MW L d3j dzh j dzdz" dzgls € sdzy j tizls i@
Hi Odzé 3" dzlz & O dzdz” |, zOo ' Is ftced LBjtej Y J dad
dzj H By ' Kzdztizd BBOIsOdz' sdydzedrsr L OMssMizowdzZ H I
otcOnBolzo Ols(, hts o dzOfMdz' HESC to' L dztsé teqrids ¢
Btsy dzd o Os taligjdE' e O dzO@ L 3" dzO© R iOfpfO € dsgj ‘teHzdztth dj
tc' L dztsc fsu tsjddgfipls j HO [+ MO, O BOSttY
B 3 34 dzdz" o M didskz’ MEBHise s ygd P Ml s
ZzOMmils' dzr € ¥y tkz2dz 9o ded?2, s udppAd H ugfs s dz' Hisl
fsCOLOdzd Oe&8BHt5tcdizOtelrisB ‘Clss dilstetsdz! s Odzgd 2  H C
PtcOnrkzo Odzdz? &3 L dzO3L] s’ H dzv  totp j tsElk" I6A6] 2 BZ'S
fjtcjoOydets’ BA&ZOMIS® MY " 99  Hdatshi Siddd = 25710 tc
50, O84tstf@dmodd Jiko e tibdigdas’ dz' ¢ wW@iEfdz! dzO0" YO b
O¢ j DAy (

1 Is ] a3 dzOIs dzd 2 -dpjidLdesfitate ddf) ISdicis d3OIs J to* O dz'

[ ibtsH fBHo 2dscets Isj B &zOIskzo Odzdzgy (-B
BjiLsfsedhsds yYjtsd sddt: ®KOkjtk' Od o of
Isj 3 de@is'dp] S ZdzV todetsets (HdzZw Elotstoj dzgdz vy
(Hdzw W istcdgzo Odzdzw 3j L sMistclz € Isdamd ) .Is ts)Btdshitsdz’
9 tjOCy 2dzz Mz b dwsdzj CEdzv tcdese s OB s ¢
LB €O WCdi-n SoyiplOfidzigdzd » OB ST o) b BN @1z K
fedmizlsdets8Bls™ 1 ot |



51

JHdesyOMmdey o©9jHJjdedz"W o t6j OCy" 2dzz Mk
s§ Bf czOls' o o §jtwhiBHgEHpt d@Edd Ohtzd o j «
Hts klseo tstej dzdzv Bl L stedinkdyd BdslEtz Is™ o,
BOIsjtc' Odz' 9. A Bted3lz o O dzdzv mzdz h° H O
MstczSC sztcskzlso st 8 Y OCIsdo dz Mmise Is § C
B yJ dzskzlso tstecj dzdz? 9 HBEkZzo O Is+ mw H S i ts
LOfsB' 6 Odedzy BCtcj i3s3z klso sty dgdzt B Jstg g
mMddzlsj L 2 L QY fots fif) dz'dats 8 © dizi Ho sMIsOH ' 2 dzj fi
fJtej HBOYO' Wtedszo Odzdz yJ dzste’™ 9 CtedMmls Oc
Yyd sdz' Isz dzO f jteh " 2 MlsOH " L f s5HOdz b
Zlso tstcj dzdaw d3 dzg L fsthdpfiplz IS datxie ' H taly c\yIRABRGMIs OH *

] tcjLizdz SO 'ftcy§ftomttste® yjsdz sk Be
ftoj CEtemMsDOBR7f ¢ OB 5 -49 [BF Slsted 30O dzts dzO dzts t
B L sted Mlis” CsRfsLdisd, s & Miswis! dzO

s@&» 180 ° 280 dzd3 o  HY 59" H dzts. [ ©tsMils O
Beta o ftdmkzlsdshls: B yj vtedsets s
pf St HC o Odz' L Y Sted Mlds @ jOUy Qststtf@izz: S daxt
39 . 1J®BO° ' HinsOoad Mlso j teHOzlotDusd,, @

ftiedifzmisdlsd, Nt Mk' dz¢d BHjtey Odedn &BOL
Beta N s L fdismws ‘ t,'Hoal " ff dztc' sMEMdedz 'L YA s
COSOME BYlsgpsdz sOCdn WOEPEYOH D' dzkzs Od
Blzlsd dztso i Bz @ tols OC tipls @) jHoidjlet) ldadsosdz Is 3G | dzts

] " HsBd2 kOSBY Mitshm B Isj B3 ZzOdzse s f
Yitsd sk Y Isd tz=0We P 60Mmdhisdz,; & 2 3 dgeg 296
67 07 dk=020i 0,70MdE ¢) o ffQuisygdE Odz' L Oy' ~ ¢ C
toj ysodds (Mddz S Olsdedn SO Odz¢ BBsd dz' ¢ Ols dz
My ool Yddzidd € lzls  dzso sd3z MY dsls' SO Mtsdze
1,35lstcd d3j Is d dzaQj dzL tsdzlz |



52

w' tOth s mddgls . Y  sdz5lgals LBE tced §' s gAEIM SH
fted odStstedimisOdeds o' Hitse Hdedn dBsdzj $ kzdz
fsd Bjte' @8 (fsd H' Odz dZHd Bj sd ZOBsdz' 2 A
My ' of sdz BBj 6@ OFCtddOods HisS @l @dets o t3is Hzdz)f o
f OtgjOslE* o BjLcfstedissmis' OS¢ dn BOIs j 1
oSt MsOdzdn SOl tsdzedzdn f sdz' Bj 6 o .

] dietsh o Odzdzy lssdeS drn fStedlsls' o C-#8) d3c
2O ctbtsot®Rz yjtsd Is° (Stdjtey 2dd2 vy

‘Ot n " Ydzdif L RSt gBEMd @ € Ols dzd A ¢ tsdf
"Hits/ SBdEEdS O (& Stofswdimlsj yjsd Isd
sBdzsdd O) [Hjtey Od &BOlj ' Odedé dmjo 5’7 W'O
Yy sz P dHej B'-' H APz s © ey dezlz
0,157 0,30 & G ¢; =¥0,30i 0,50M & G &,; BT 4 dzels;=3Di 8 3 07 B .

A COaddz ' fjtemMfjClsdoadzdds * sHO ' 2dzj
Mjtej Hsadh ©ORF, Ctdzd Mddzlsj L tsdf ez tc ilz®tc {f
o dzsdIlss Mw doj o (zkyExEB IEjsdydi@ds dy® y@ dzv
fMiteintsoadhj LHOId fttded ykzeOlsd to' fis
5OCdds yddetsds klsotstej dedz® BCtej i3s’ yYJ sdz' Isc

1 " Hiso jtoH Y | dztsl3] Isfsaziaizg duizvS (¢ [ jsCOs tausyf
fteslstsyy sdz' Isdzd 7 dzO desELdaPfisQ rte * @ ez & o y)izd
o Cdzs yjdzde" o BjLBMbikzSbizilk, hts Elso 5t
sj B d@llsz Aj] o HCttde O dBsydde' k! flse
sfdetse ' t' Ldzdn 3j L sdylshipdz C & 2 € d ) fzts ikt el ji3iz

KIT-6, MCF  * ' dz. ) .
I tjLkd Ok’ MOKBsBEcOd LOY' = Ilstd:
5j B Ok ' dzOdesS ZOMlsjtc' 8 yjsd sk Y o

¢ Hissdz sdydss fulg Qes fdetdf ils 'd5' COmt] dsts i g @'o §
f° Hodh jd 2 HSMiskukfskEst d fldsds dftsdg” o dgls?
GOl jte' Oz oqdwodwsils! odhlk COOd Isdyda



53

ZOWIlstsodr WKeEBBAII R, dgsddhdzced?2 ¢ OlOdz
Y.

1" Isj &3 dzOIsdzd 3 Mddzlsj L sd3 dzO T B igozg e s d3
1,038 MddzrlC Qdz'olgflE sted MisOdzdzv &3 Pl ur oni ¢ {
CdmMzsdsz tj OCy' 2 desdse M toj H 59 fds] L SticHs| td
Ctoj dddzd L § d3dz’ mwWdted, hts otsdzsH ' ¥ Is! i tcts
ftstes y' 2 ded B3  SrtaB@ Bj~IBEWBIHE 0,BF) BB O
G' HicsW B dzg' Mise ' odMsC s MY stc’ Hdzj d5.Mliss

l dqtesh o Odzd I3 @ [ yOMmisd dz& ©O- yJ sdz' skz
(e Y 0) BHjteyOdes CtsBftsL dlsdz BBOIsj o' (
(fH-41)46 . 1 BCOLOdts dzOW o dz' MIs! 11 [ yj sdz
) mddz2 dets € d fiydzts 3z MdtejHtsoadh ( te =
stcd d&3j Isd dzB j dzL. sdzz f tedotsHdIs! Hts LB' deyh j'c
' Hodh j dzoizlf o yig R 8 16 tzo (s 'dztsdntfsts tc vd3OAstg 86O O dz' o ¢

{Hdzdd3 "L My smtss " o -d3ju Hjftdsite@fdepsVd ~ d3’ df!
fsmismddzis jIsdydzO tBtesBS O cltoatsets Y sd
B yj dzvtcdzed rn 2B 47048 dzOIs [ 8 tctEB C O o dn ' HdzSG S
B yjdzvtcdesEts' sgRfiEEMdJHE OdRtsd: ¢ §todo tsi
Lo'wLC'9 IO fesmMisstcsotets §f jtojctckflzo O
o JHOdzj dgdz' Isj 3 dzOlslz L o " 4 dgv ‘' Is! MW  tetsMmlk

[fdMOdzz AP st sdzso Odzts H Y ts9 dzd Is ¢
ftotsd3'dy dadj ¢ zdzs o Odadzgw d&3 16 L clsdgjf Ig Siay dzHtf§ " dafrp
mMddz' COsdzdms YOMIsd dzts ¢, 'nh ittt Odz L Oy
LB dz h jdedg" odrtHE dRPlwjaL O oz Q de@m IO %
zzy desdsz MjtejHsoadh' o ftodmibk datsfi)Si @diu dge
Lo' WL G99 yYjtd sz ' H HHdzO ENazz gz tst®o & Hs
Flsotstejdzdgv B3 RBj LB ste BB ¥ SCtodmlsOdz IsOdd
‘' sdedzd 2 NaEBd RZCTA klotstejdzdzw 3 yj dz  dz0®
CtedMmMlsOdz' tzgH 9 dzgmBY " WC Ctoj dgdz' 2 Cdfmdzgj oadr Wt



54

ftosyj fi' Hjfmdd o o Odzdzy o  ftedd yj dzv t
BiLsfsedfiss’ WOoLd oMmjtjHdds ' &O (e
6jStedmlsOd LOYy' ' (hdvEcd o0k’ & axQ@ky Gt

B CdpjsL s stcdMmisdr BOIsj o’ Odz' o : 1-33J 035 1 tstf
Ot sk sL dIsd; 3) dBiLsftstedmls' BOIsj o'
BiLsyae. [[-BFtesf sted s’ ROl j te° Odzd, s
Yyj sdzL Bb a W Cdfts fipisO W adgjoisty ety 8 s+ o dMtsSClz € O
) tej OCy" v fjtoj lso stcj dadaw sB' ‘ d3dzd§

HdMf tetstf Stey ' ¥ & Odedz? ¢ Iz d&3©dizk O dzs BOIGH * s P35 1§

A C0Oad2 " HAR" " H, wWCd2 bkOSCBy diskadddzds
fJjteiJHBOYO" B8 HdzZOdzdz" H' ° Hotsm Isy a3 dzOL
Bsdzj Cdz e Odsfid dzOdzz, "5 o Misdls: ¢
OdzC " dz' dgd?2 Ro ' Mmls IsO L HOIsdzz HH26" Hlitcasjda
sO¢dn MY sd3O¢ (OEFHGHENGH:):CieHzgl C1 ) L O Mmis!
YyJjsdz sskzlso tstes 8 4y tc j OGHWZW2 diZ Is ofitphtaty o) t€ L
ftcdotsHdIls! HEs Bklotstej dzdew L s stcd Misdn
(~59/0c)83 "' ojdzdSdd3 tsB' ‘' ditsd3 t5A0HSHGC 'L HOdk] By ©
Hsoyddzd rotfMisO BGtecOdtshd zOdzkz OB Isj d3t

‘“tcOtern " Yydzedr yYJjdz sOF KOs st yddz' dzgHted y
[53].

[jLBfstedmls" yjsd s, SHj ey Odz L
ftoswo dzv & Is! COls'Ofdds Is d Y dzlfn § @9 € ¢ of dzdz' M ls 9
sB' ' d3dzd n Bsdzj € zdz (Mddzlsj L ¥y Omd3' -dzO
Istcd d3gj Isd dzB j dzL ts dzlz, Ctej €' dzc ¢k dfists dzlz J
GjCMOdzso 5 CdMmtsistss Ctej C" dz¢ L ¢ Oc
fjtcjodhbkzHley IBOYYO2dsets yjtsd sz L -fyls
MCM-41[62,54 , O LOSCBY ftotsWw o dz¥ 8 ls'O S dsdfiiyg B W ¢
dzj EMC zOHdzj dz' 2 HAW kL' fjCkemse o8 Cf
BiLBftste. I dMsCO Ctsdzyj dzlstf By j o - bpd dz@)dizts dt



55

HiSL o tsdzv © W Iz dz€ yistedzg@diZ' ypa{@dsd ctelkzf Odid L
¢ BtodH dzfj tstse @dksy dzd 55. KO j o' Odz' o |

1 Of e sdztseo Odzd 2 f* " HR"'H Hits slistecd d30 dac
tesLoddzj des o dzOf tew i3S & o d ¢ HdaiAdifls Q. dgdisvj df) d(c
WbdS Yy B5deOcdz' LOY' ‘s yjtsd kddt &OEIC zO
L OMlstsMso Odgs Hd&zw MddesjL b ' ©O®R" ydzd m
TS1) w¢ jWiClkdodsdn COkOd LObBE' o ' L d
dzB zIs d dgts ofigftf d tc Is ts d3, O dz$ "Hoglzdgs @ Qedats M iz, 5 jAftas ©
Sdzj %' dz' 56,580 ‘' dz ) |

I HEMS 8dz0dzj dzdz S MOdgsets ' HARBHLE
B' WkdSy' sdzOdz dzdi Isj B &zOk' & 20 tshdzso

) € dzO{HCzH45)T N"(CHa)2} i CoHiol {N(CHa)al (CsHig)}  [59, 60] |, IsO¢ L
cGemi ynnp e surfactantse, L HOIsdzd m lse
B LMstczC Iskztclz. ) sO¢dna Is j d&3f dzOIs O~ H

MlstezC lsztcsdzOf tOo dzw 85 yd2 ©OcGj dzls yj s5dz' 58z |
O Wetedizo Odzdiz® s tsHEHBERZO O Is? Mw L Qo HWC
Hso e sdzOdzyt e soddsd rotMisORd Isj i3 dzOIskz.

Hisfiypd Is ¢ M¢ &zOH dz BiLBECsdstezS y' ~ h ts

BOGOIstsh Otetso d n OB 5 sHdzsh Otct6y d = b dpEAtkly
“teOten ' Yydz' BOIjte" Odzd Htoswodzwesils! " He
tej OCy'"wa LO EZyOmlks B' " dddzdr dBsdzj S Ezdz
tetsL CGOdzzy J dets@ fsdz' jisdadp daiztgts S Mg Oupy 5 ol
BjdzL Oz HjG' HBBMZ Is OS] ydz@ dad'rH dy jdslalz' ds™" o |
C' dz Sl Hsfskd dzdn S dmdztslsdzd 7 dgj dzbzt
Lsodz hdz 5° fso j B8F dz' 1 O ditskis['is’'o 8 H [Odats d3
Hef EMisdd3] lslsty dzj dedz? o dzzlste’ M dz' 5° 15
ZOdztsugj Isdzd m  YOMmisd dats € . sdz’ H LOLd&OydIlsd
d3dzts 3 d dzdzts o Otc" Oy" ’ Mlis tc iz Cils Emd{d ,0 o ' fmldas
COtcC OMmMskzlsea stes 8 ydma Jdzd d3j dzls® 8 o' L dets’™ o



56

oS sted Mls Odzdz' B' WkdzC y' sdzOdzZslzd s 15d <31 drG
zO02B ' dz h s B tecsr Byl fFtoswedvisdmw tr
LOtewWH' 98 (ficharge density matchingo) ¢
o' HMIsOdz' T p ) dedlaBd sdqf Odz¢ ' dz' dzdBrz HAZ O
IsJ tod3' 2D dz6 tzH te Sk B @ dizf -~ dz'udzd = -~ St o " Is ©
(ftesdz" ydedr) HwsHEZCISOR C6dzgH j dzZlMOy' ° [0

Ajtsd sdLOy' v d@ZiLtsftstedmisdr d@Esdzj ¢ &z dzw

JHdzd d3 L f " HeRSH' &8 HA&W HJt) Odedz d3J
(Sted MOz’ tPUlsc | dets OBste W dzd n ftiosmMiststetso 5
Odzt BsMddz' € Olsdzd n B LY sted Misd n Btsdzj € ¢
Bsdzj Cdzvtcdztsets Isj B dzOs Iz, hts odS¢tstedMmlis
Mz @B (SO LoOdd?2 oBjlstsH Ctsdeo j e’

stsalg o' w "Mekaets”" cjdz¢ (tsyjodHdzO H
o dL dzOjudedej L dej 3 dzz ylz ° f g H deltel Hac d f
OHMBtcB 59 Odats’ sO MistclkzC Iskztcdats’ otsHd) 9
mMjtejHtsoadh' (LweOL Sd [ [ 4, o dpiEsuEilz’ Is §
( 3sy dzd o s sO¢ sy, tcOL s5d3 L YyJ sdz' sskzlse
f* " HHOE ! Mw MEkhy' , hts LoeBH(JIs! Hs o3 dg
L dzOydets B tetse L di3jdzh 2 Htesyjmd BOMY J
' HHOf SNy Oozldsh dzv f so jJterndgv Mils' dzs¢ C Ot
Yomlsddes¢ BjL s stcdmissets dgOIsj te' Odzz, O
YyJtsdz' sdL s9 Odzg' (MstczSCIskztcO® MFI1 ) B B5]. tc
1 O9 ' Is! L OMssMizo Odzdzy d3' Ctosrn offls® tste Hs'G 5 d
Fdssod HA&zW tSHdAstc' Hdzts’ dzz € d&zj Oy’ sO
Yyd sdz' sqdL Oy’ &i3d LY 86 dnsdusy ¢ uf jedfdzsiHidds
Coif sL dIsdazd L = KStdedsh s d - BOIs | fiets Otizc B Is € tsvy
B Ctesrnoddz tso j Wo dafifftxizl) Hadgs o O dimlz o dzts 3" tc dzj
LOtesHSE @ dzgO ofMm' 2 odzzlstc’ Ndz' 2 o jten dz
[ 9" HBERZOO' ' Mmw " dr €d dz©O Ctej B A,



57

[MsBdzd o " Miss , tsyj 9 dH dets, ‘ ' Isj, W[ [ou,
ftodysd yw LkyoOmls: oy BEISd HBMJIs: O
LHOI detif fiplis’ o dzv dzts dzd L ' S sets Miskzf j dzvL dgCsyozs
Yyomsed Ctojdzde' ¢ o CtttHddOyY' 2 dsdz st
Ctsdzyj delstc Oy ' ' Ats SEipdedz fHt®dOd: dz dz0 f tso j tom dz’

[ sHdW ' C ko Odadgy OoHEBME sdzOdzj dzdzw 34 Is
ftcdodej Misd Ho O dzOMitPdzfT sthlsH J O 51 W
Transport (VPT)), Ctdzd StdklsOCls Mkz- tsct
otsHd ' tdygEad € Zlez) 0§ sdsjztch 2w 9 HBERZO O' Is!
o BHW dzts’ f Oted (f OtctseAB s iCsttdradj tc iE 0o,V e rSs
Bsdzj Cdzvtcdzd?2 Isj BB dzOIls ( @pAzi sSCd2) & Mmlisc

106 0dz dzgd?2 ' Ha' H HEBS LH' 2Mde] dadgw yj t
oL O igBsH "’ By dBed] Sedvieddd3 Isj BB dzOIs ts¢
Yyofmsddzc 0Odsd L d3j Istss LOfsB" GOdzdzY f BH ' «
CtedMlsOdz' ydaets’ ) f° H Yy O f tesmis 268 € tc dif Isa
HdMY Jtceso OdesMmis’ Bsdz] COET tzezccs £ B3 O

%O WOLmsebk ydhmlsskk ' c&oeW¥sdkse's Ciodl
oLO BsLo' WL Od Mls! BjLsiss. 1 bkeOlk:
BjLsfstedmisdr &Ojtk' Ok o ' 5 yjtsd lsdL
StcOdg HBH & Hdsets ' B' d " C tockaPdts EOMh Is

vUjtoRtsf Otetso 58 BB S S  Odzs s dz' € C
B dzj § & dzv te dzd 2 ©j B dzOls j dffudzOPls  H dzv W st
(lscdzs S M " o f sdz BRE) Pl indalAsijc 5F Odets d3j-5 1
[69] , wWCd2 L OoHWES dij L' =dPeadl Cusiiz @' dg' StstsL o
ftso jtorndzj ¥y ¢~ 2B8BJ B~ z1 0.0 ddg B2 dztyf detis W 2 M
COlOdz sdydelz OCIsdods Mls! -ltcdtcj BF g5y dzs
dMisjtedw " COY" ° B J RO dety ozt astf B dtizls 5 O Gz,
LOSsC Mtse zo Odadz” .



58

ldtwemyf jClsdeod L Ofmdgisntzt ©tdafidyls iz Cdedls j o'

v ftste’ o dzgv dadz L Is tc O H d yd3 2 Loas i3 to dnilsts dz*
BOI! * Mistslsdets Y tkbh tcfs tizgt o ¢ dzii3de L st tstfictg th)isg d
f €@ d ydets dzj 2MS &zOH dzj dz' 2 HdWEZL ® sO® H
6j OC Yy 2 dzgdn vy j dzste' @ Hd& B' " Bddm &S d
o' L dzd m , 9 Itz ydmdz ftcOCIsd ydzs 9 Oy dzd
hdqesCdn &BJ Y O0n MEEOHE, Bl dy!
oA WEdeC y' sdzOdz" L Oy* L s5C toj 30O, dz0 dzts
Bsy dzdo sMmis® L OMistsmizeo Odzdzg?y IsOC dr dOIs Jlic* |
v 0O¢, 2O tod € dzO54,, 70, 1] tcthEsB PR j ds  stc’ o dz
Ol detsils® diBjLfstedMmisdr * IstcOHdY' 2 ded R
fstedmlsdr yYjtdz Isdegdr ®HBOIjte" Odz" @ 9o tGWH'
Oyddzt 9 Odzgdz? -5 POR EBMBGgIdzj Bej € dzc tesL ¢ Odzlz

18" dz h j dzdgv Htsf)ls 2If dlasdets ' to j O oy @ az Ot
fdzge fp Ltseodz hdaw ff soj tondgyL Sftdsocld@sd] Rls' gJ
5OC Y ftosHsoy jdadzs YOk jWjSlsdodats’ i tot

Csdzo jtofy' ~ s s Od@Ldzk % P Get@Cdj s H'dz' L ded o j
HW eseds " "Rk (L O ©ORkWwsiEL s B D dzdz
HjLOCIkdoaOYy' W COkOd LOBKEO o dOMd HEE

CCMk L & Ctsfste dzO L sody deiizs ' 1 isdzy to'n dig
(LBCtk] 5O OutsdkOlsdL Oy' k1) F® . ' Ut & ezpyd i
of il f sted Mtz@®MIsledo Odz' Mis! OCIldo das’ 16
Yyitsd kddi COkOd LOktst' o o toj OT4" . 16
stedo Odzsfyls' Y dllsw f totsvdgddem s Iso * isdgdilistizl @
BjLsfsted, dO o' H& dz o' H dzjoj dzdSdn ¢

1 OL Oy j &z W OClktstd Lbdso ddy'. 5§ 6
yisd k's bk ©jOCYy'’ COkOd sdyudscs St
fedesHdsets 0Lk, ¢ HsCKj C" dee zOW tsdsllf i t
68,75 . | fwtsyjmMOE COkOd kdydsets Stoj ¢



59

k' d ¢d odhkz OSCIsde dz fMls: ‘ flls @B * dz' dz' 1
B Ctesfstedimls’ vyjtsd sd, O 2, hts o0y ddo
ftotsH ZC Is ORIOIs ste@ls CD w1 detisd] StcEMB HEE OIS j
HZSM-5/AIMCM-4 1, jWjSbkdods o fttsyjfm' §' i
[76] HESLOoBdWE Is! tsHjtey HoasAlods" g ] Q Is ddzO¥ |
fMd ted Hde" HJMIsd dzV stk ( 6 O Lsthdigse)dzts dflz § dztt ) |,
tojLizdz IsSOlstsds dzj SOl Odz' suidse s sy Miz
[jLsf stcd Mlis" Yyjtsdz' Isd htsykls: Zmt * h dz
tdeh e ey OC Yy wa, sOCdr WY ,{ StOjsdeltz sk oyt
dzj Is ¢ d 7 StcG Odz' ydzd Ro , Shjflssidiz Co |, (1SOMES Q) Istedz)
YqdCdzsHj 6 HIsOlsOY' v T8 d dztsLOd tsHY O L WikOts Wi tets ¢
[79, HjJG HEBOLOY' W &jlOdsdz L 88Is tc dalddic
® ' Hdztso dzjOdzdztizs dds sC MdH A3 o kzedzj yso ( dzO dats
BsHdW ZE§Bo ® OM] | tds)dz' 6 ts ol jtdsfdl dEls dvte tsldz{82],

tej OCy" "’ Istsdz sets " 3 ydes@g iz’ Higdedals J L &S d(
1 02 dobsdd ¢jtesd, ¢ HiesSMdOdS ' d&ko Odadzw
' 283 |

[sy' d dzgj OCGy' MEECEYBEUEEYS By cd'
we desf)' T e k t' L ded R S OO fst udiAf IE T f desdy
ROdzs YOMisd dzC O § OkzOH' ¥ o 8] OC yiz0 BH @d
ChdBBCBEE ' HicB6), ZBNESSH Lo OdzBF ¢ [ [ dz® dgjf |
RZOdzs yOMisd dz€ OB telzls judi 5 ho® fiq dzlscg.L A ' h

sOCdd ydEasdsH j dgd?2 OdzOdz' L HOdd R & Is

Hjwedn YdkOdy * OmMfjSlk'sa o' & > yjbd
Mo ' Hydls! , hts, dzgjL 90Oy O yd ddzO RO \Eddj,
ERtse fMddasjL iz, o ZOMIsdo sMmisj 2, 0O kOCEt
o S stedmlsOdadgy L s i € dEfsls d 7 Yy sdz' Isded o &
OCkkzOd ddid * fjtmfjiCkdodd®d. Aj tH

@Oz CtsodR HEBMd HYjHY ‘o 'SBWORBH LOH MGk



60

tcsL tetsB 5C M W di3tse Odzd ~ dzO ftcOC Isd ydz
Isj rndesdztse " ydzd s ftetsyj MOR, §Jtcj o Oy dets, Ist
LOOHWEd hdqesCddyz sy dzdetsMmiswdz dGdsHdW ' €z
mis clizte ds, fstcdmissmiy tstc 3t ts yB'ts i dzts € n a3
LsC 6] BBO, Cdmzsls dzsmls Istsh 5. A HESL 9t
P dzzs Y O Misestedisd dztse "-a3ifyuEsiEs@ddf Isodd-¢
B3OIs j teco Oidtsic B gis L 'H ° Szgifpdls BIs O dz' L

1.2. [Obwdydd2 ' ©Bo6' ddd?2 MmddasjL,
ROk stedmisdr okcedjyjods OHMGSEE jdls' o

Isted Mis okedzj yj o BOIsjtc' Odzd ftedo O
sfydz" HMGKREY & Mtse ', @ O D E dadalwy | Glrigxk
ftedtesHd. I tded BOEIs! ISOCEBYy 90ydzde,j E
L o' L desdzOdz’ Isdzd dizd L Ofistsmlizeo Odadz” &5 o
otsHd, e lstew ° BOGEOI! sn ' d"dr tojytoe
Jdzj CSlstcsH' & Isssh g HPYP § el | B BsMisteB j dzls
odSstedMisOdzdzy  stcdMmisdr okcecdzjyjodrms BO
o zOMmisdo smlswdsd, LBCtcj B3O, ¢ HictsW tsB dzg' flss
sBO' Bsdz ff st cOLtdE L Isdd3 §Jj o detselz’ 1 dzes:
MlsOB ' dz¢ dz' Mis * d3j =~ Odz' ydetss o3 ydzg' MmMlse
dzdL ' €2 o Otlstsfrids'. oid tcdsBhdzdfryldsio Of ftcd Misd
kO Is! dzj SH dztstc' H dzlz fstcd iskz i Istftgj A€ jlsolzQy
B Ctosf sted Mis iz, wWCAdHsBOE O Bm s5H @li)ls s
ftesyd MO f tsc ozd de@dzdz? ,dzj dzdey ' dzj A IS Odz" Is
ttj usoddz L dzj oj azd S dd3d 900 twELRB dejts d3fzjdglE
dgh d A f slsj dzy’ 2 dzd n GOdzlzL j 2 L Offlssmize O
BOY Odetsts , dzOeo ' Is+ dgj sBrn " Hdets® , * dzOW o dzg' fi
OHfMsEBY' ¥ ojddSdn dBsdjSkd ¢ HiesY B dad -
fsdz’ osj ted, nletsdBOISEteOW ' ydzy tetsL H' dzj dzdzv

I



61

C BdzH | dz@]s 15 tc BESBOS Biff sMtsB * od3jt iy tc ¥30 Gztzts {f 1S
okedzj yiodrms ®BOIsjtc’ Odz' o, wgoot B Ctotsf St
dZOokzSCsots’™ Itsy¢d Lstekz, Odzj ' © LodwWLCE
]l dzOo jH ] deBkz tetffl stz dzz lstle’ H J W ¢ L 9 ' H
sz o sMmis' Mddelsj L 2 dzOdestf stedMmisde o k6 dzj -
SO WkdC y' sdzOdz" L Oy’ Hddzv fis@CIlsd Uk dzi
I MsBdzdo sMmMis® &BOBdydtsets Mddelsj L 2 § st
[ sfdz’ HY § dedz?  totscgij ity cifiefgditcg) digdat j o d -
(1 J) ®BO' o0y dzdeJ kZOkzCtse ] ' (0Ol Isdydz
o &zOMmdzj, BOILjte' Odzd By kls! L dzO2 IOd]. h
[ MisOdzdz’ 3 Y OMmtsdz, Z LedbwLCE L ttsLodIlsCt
odf OHCORr B ' dz hj Matydrs d2O0 Cdimistclzt 9 O
Ctojdgdz" 8, LsCtejdBO IsOSdmr W d&jL Y stcdiils’
SBA-1 5 Istsh 5, B' dz' h ] o ©Ocd LsMJ tod HY J dz
JWiClsdodzdrm d3jIstsH' © H[ toy Otiztizy o Gxp dztf § &
stsyS¢d Lstek R O®DHWIsj cd Misd ¢ OB [
[ Olsted de ¢ L t5is §f @3t dp@isialzdr © WiHSBdESE O dzdzY to
L Is* ‘s yd ‘dghsrE o3 st §H' BdsMmis’ o'
BOIsted y' : femistsisd di3OIsted Yyyj ofdjlts j Is@ tsGe® A ,Is
toj uso ddz0 C OtC Ok, dOof OCd, L Odzd[8994]. o
CS dBOLttdy" (Y BtemisC Isj &3f dzOIs d ) Hdzw | St
Bzlsd o d&wicd s Ofztcj d3dzy L § d3dz’ sO© Odz¢ Zssmd
LsWO] [ o BSdHEESHAED, HMS, MSU, § e difdstag
Csd3' tyomMsEMCBzHESg § ZOE HdzvW t©j Odz' L Oy* °
fslstc' BdzO fftstc’ adgvdes MC dzOH 20 ftotsyj H Iz 1o

Ctoj d3dzgj L j dgdzts’ BOlstedy" , 0 WOBERY oEEt
(i bcsesd HE MisOF . 1C QteidtydeS G v & By dijdf dz
Bdiff bW kso Odets dzBo 6BL htemsMisds * jWjCld

BjLsfstedmisdr eskedjyjodi tjusedds ' s



62

ftow d3d 2 d3jdsupdats ™ dzs@steB tsdz' L Oy ' =~ ©nd dasg 4 tste
B LMtk sktctso Odzgdm S toj d3dz L -#8BSBAL § 2 s M ¢
HdzZvw MddzlsjL 2 tSHdte" Hdedr d3d L Of ts tc intdsedj-tc -
OCIsdodzO tj ysoddzO©, hHts L Of tso dgyw' B jrL fdsii
we obkedziydodivEflc] Sfefifstazl L s stcd Misdr ¢
o' Hdzfmdets dedL ! CdB Miskf jdzaj 3 fesmiststetso s
" ddizsd MYfsMsBORd SOC LOPdsegOf EEY iZBK |
fstcd Mis" gobtOd dzjdy jLo® HLs § ts di3ts &5ty sdz! f tff tefiplayty diftlz
ftedmizlsdetsmis' WEZtoW o dze® &6 5 M dekizso P
BBd € sd3 RO m § ° detsf sSH ' B dzts® MstczC skztetss d3
ZOdets S sk sL dIskz M¢ dzOH Iz f <O&%' .d3] too/ t&" tadff d3digj
o s@defizlsdz Cdzts’ Hdesets Ctoj dzsdzj L § 32 OB 5 ¢
BOIstcd Yy Mddzs j Lo Odets LtcOLSCd d3jL Y sted fr
ojdzdSdd3 L i3 tesd3  stc IsO/ OBG . B ') Ay G-
ftoesmMiststetso kz dzj o f steW H S 59 Odp'tsiple['M Is WsfiPls *  dzj &
OdtsistczS skte, WwC° Zlso tstes 8 Is1 Mw d3j ssH S
BOtcdydzed?2 MmMddzsjL odHO' Is! v dzO28B "' dz' "
ftcsotsHdIlsd Cdastotsdzl s Odzed 2 ftotsyd M s H
tcjobkdz BoOdzd BOC s B Hldzd B3P 3§ Ot

[ dzff)Is o ts toff] tadsidy Is ttfctiste s © dzd A3l f[fi BERZISd o d¢
Is§ Bf &zOls, "t MY e dte aldd a0 Isuddddsts Bls @ i t6 JaRdz'O |
ftiosyJ M COtBds LOY' ° . wftsm' B Isj &3 dzOIsc
Cdzstotsdzy s Odetyr CGOdd: " I8 Glddstidzs o k2L ! € dd3
totsL d3' @@z JOoHwEd yY' sz ] Bf zOIsdzO € O
Mddasj Lz MO GJosMmlisstcsoats off steW HE ts9 Odad
W s tc dzd H dzw SH J toy Odzdzw f sted Misd n BOIs j tc!
Is jfdgzO B g W € ° OBts ytstemMlsC" . [ jlssH § OB ¢
BOtcd ydz®© COteBtsdz L OY' v) , w ¢ i tc Q2): d(ilxts
ftcdeslslzo Odzdzy BOLdy' L SCStdstosdz tso Odztst



63

okedzj yjotsets o] Cztcfiptietclz? do' - tf d3 tc fi3ts Istg =3 t
n 3" ydesegts tSMOHY jdzdz" L GcOLBats’™ WOLd (
fsdz BjtedLOy' ¢ IO COtBtsdz LOY' ¢ obkaecdzjy
dzj Stec Odz' YdztsG s CeBf sL sz ‘ ( 4) 9 dHO
SH | toy Osltelzfmisfsc s 1 [ . 1 " iz oyt ftcsyJj H
fstcOn Isj &3 dzOIs Iz, fjtojlsastes ‘ Is! Mw o dzj
ftesmls' o, wCd2 LO2BO" odnm' Hdzd2 IsjLd3y @zOQ
okzedzj ys . r stemis ¢ Is § &3 dzOts d f lYf G 'd dAdalzd d®
"dej elsdzd A3 5 o Hdesh jdadz® HEtS o kedzi yd o
H dzw SH J to) OdzdzgV ydmis s’ okedzj yj o s’ fn s
dzj stec Odz' ydz fstcd Mis" Iso j toH s dzO dzO?2
Isd di3f dzOIsd . wddz’ H' & Coa=RHfidgO o ¢ dzyjodnm
LOo Yy Hd olstwsyds® IsHs@¥ lgpdr j sd3jfiidds " dzC d o dr ' H
sMC & §d o GYsyjMm' COteBtsd LOY ', W&
Isj B j eOlskztcOR, © ' HBEZOO' Is! Mw HJjWCj MmlsdH

Jlxepero Kap6o- Bunanennsa
BYITIELIFO Hi3 amz TeMl‘L‘IaTy
———
Temmnar Oprano/meopramiunmii  Byrieus/Heopraniunuii  ITopreTii
KOMITO3HT KOMIIO3HT ByITIELIb

it T2 4 j BO BOIsted ydesets mMddzlsj L 2 ff Btk

] d"sets BBCE, MisM e & WOsEs IsjcC
stk C M iz o 28 yd 5 OCj dels Osd  (O€Ts d of ded
ted uso ddzOl3d OBt MY oftsd di3j t@B])Yf s © Iz tay
tesLyddz' . uvdd3 dzgj d3d dzh, dzO ! SGBHdZ
fstedfisds 1§ L odStttdmlsOdd &5 ®IASSH vd
sj B zOlkko Odzdz? L 5j s ©HJjY Odedz? 51
jdzisls j B dZO ko Odzdzyds,¢ 5 o Is oGkl dz@ds s:Olg" Y Of



64

6j OC Y 2dzs’ Mk "', ' HHOs ! MW ¢ dzs L
5O ¢jdzj ekv st MmdMmisj Bz 4§ st 102 168k.¢ daj jy?  tf t
fotslsddzj ydzd s His jSLtslsj o dzOlskz o Odgddy j tc'HAd
MstekS sktedd B §steOdd, o wSdrn Wsttdkz' s f
l§jtehj ftoets d3j stsH GCOteBtsdz L Oy' °’ L :
f s ' HEAdY dzs M aodte,sBis)s S @B Odztic. fd dzls j L
I Hdzv tetsL H' dzj dzdzv d3d Is 6 ATt ds tstdy SHYdzdzd@izdzw - |
YOMsddzsS fstdmssets Mdd $SOEj &z W Jj desdz c
O dqHOdz] dgdzv &3 C toj d3gdzd L J d3lz . l " H y! et
hdJtesCts o dsHsyd fidQdisy Odzdzy ftetsMmiststeso s o ff
[105 106 . dz'iy L dzj stec Odz ydzd 7 Isj B dzOIs10%,,
BiLsfstedmls' 92 td0gkdz L jShsldzts] H &0 , S teddjidseOE
fsd MsdEsdeo [8SMHdHE Od® &5 d2' ¢ BlRds -HIS
Bjt'ts BOSCtosf stedMmisdr 1 [ . o dzv Chgd @iz CEkzo fft
flstezClskzte odSttedMisOdats to' L dz o k¢ dzjlofj o°
Wiztel 2t d dzts o 16 106 6 d O to[d A, izl 1S te of dz S[07) dzj df [
(111 , o' dZllkOYj BOJsls HE .Is o &2 fif dzts 5-20 tefisls Oc
o' HL &z20YdddfYds ftesctej Msds & odCtsted Mmils Od;
SHjtey Odzdz?" of BleW HS 50 Ocdzd A H tf S MEBDIE o
sbedzjyjoadn TMbbkSlskts. [ jlssH  &OIsted yc
teSLEdZVHO s Mw W SHddz L dzO2jBtd yd® dzdzvj Wi jts
1 [ "L L OHOdZ] deglff YWz iz € o dzOMmisd o tsmilsw o3q .
Btsy dzd o sfMils 2 Mmlse st dzdz sO odtotsB dzd ylso
WEdC y' sdzOdzt dedds ftedL dzOyj dedgv 5, Hdzv L Ofl
Isj rdesdzts @ "
[j'Sdz? SO BcEd"H's & kjtcOskted GIEsfd
LOflssikze Odzdzy § stedfmisdn, @SieXltdfots d3j L 54



65

[BO' dqBdzed?2 MddelsjL IO OCIsdea Oy W o lkcdzj

(WdiClde ded 3 ‘ HisMIskz{ dzd d3 M st d3
obadzj yjodn diBdetylsidtdSds tss 6 BzO@ € OB s dz
My sdzzS o f t5° H dzOdzdz' L OCIsdeokzs ydad3 Oc,
fscdmssmls' oskcedjyjoscts $OBSOME (o f{tot
L yddzj dzdz" L §BHOMd hdds bklse ttoj dagavHds ~ t
tcj OC Yy 2desL HOIsdzd B WtcOG di3j dzlsOdzd BOIsj tc°
sOCd®Rd GEOd ydddhd mnMfsdkz¢odd &y kzls:
fsdz BgjtedLzoOlsdmw Ot oyj ' fod &jtcd
Yj izt dztsL O, o2 cdz dz BEOB) Oc Pz’ swisdisy BE Is
yddsS b, WYeshMictdd SdhdsksO, ¢Otstddls IsC
HO®R] OC HEAPdaBElss ' Ho dh j dzdz OH fMtst
okcedzjyjodn i OIS jstOR @dZsE o dC g mls Odadz”
& &BjsOd o (HBOjtc' Odzd L SOBOW detsc s

ssh sty ,[] O kOCsYy COweBtsdOkz COd & o
COBd L OYSD W¥j dgsdzd dzs¥ tstc 5O A1 j ¢ i jize B
COwBsd LOY' '~  d cdesyy dzs cetsL @k d offeo tagsford d

sO¢drs wWE WshWstedzd CdhdslsOo, A zZstcd H 1
CtcOdzz dz' 59 Odz okedzj yj o mMtsteB j dzlsd L o (
@34 Is Oatdz i) (Af OO dzz & &' ¢ to 53H & b Vet b 5A Y [T

[fdMmasdets G 51 j o) Odede o d fts ¢ (5 ptsoleckfLiy 1SSt &l 7
Vi cds ,70 Hds) ¢ OteB tsdz' L GPgulownia Hg toff & el Is dets f
ydqdzCkz. 1 tjLbkd O™ "' &3 ydets®™ OCIsdo Oy’
COdz' v U tSH5 0O difsstdf Miststes y* 2 dz' ~n Otc O
Bdzd L' € His ftosdsdmdzsoedr OCIsdotse Oded n

COBROW detse 5[ jolrteH il f * totsdz' Lhias  ods' HiFIS®VHIS' 1 ©

GJ BB yJj dzt dztsiL Iz, L dzOMmiskzy deste OCIsdo Oy"' * &
osHvw@tsd HBHJjtey Odes JWJjCIsdoadz o Ctesff sted
zOo C sdzd " dz' tsG 15 MitcjHtsoadh O o H20 c OL 5@ &



66

ftetsH j i3ts dzf l62d]s o @RMg dzd o * fyls!  tSH j tey Odzdzgy
(Ve cos+3,1Q0 Ha, &S 130, eoszcahEEp s o L
' tesdz' Lk vyjdzs dztsL , SfddzOdzgk O dz ¢ dz' dek
I dw o dzjfipdtsize Ols dzkz L @3k dz'ff fipls i dzd dzO dzdzv o3
B Cwusfsedms’ Miss 5 & YD f WD IS d § 150 CodayflsSO
Ml o) L sl Odzdzve QH EEB Y ¢ todjlasAdiaz] | o
y! sz 28 dzgj aydes’ ftodtetsHd o jtel dz 128606 |
[jssHR e Hss dzs® OCIldo Oy' S d fpdlls
5O ¢ HtetsC s fipws glABdgdss ¢ B2 M fsdedffls sfls® o
COC @B [ejLizd O kOCKSES BSHIY' CkoO
oMtk OHMBteBY' 2dzz L HOId Mils! HB 9 GBH A
kOf. % fted 298 s ' 2[t 0. ¢SlkdoOy" ‘s
20 shdtse ' MOF Cgisa jdo Ot Hzfs to o dfsts ts f @A fyla”
o dMsStss OHMBEBY' 2detss 5° s fiyls 5%196 ELL oAyl
Yy @Bz fsCOL Odes odL dzgOyOdz ded?2 of dzdoe &z
OClkdobks yscet ;B Bz @06 & 107600898 Bids @ M iz,
off dzdo O 2O Y tstedfls’ fMls! Hjtey Odedr Mstes j
1] Bjlbsr WEdly' sdgeda®ip Nfc{ BBt 0
Bj OB dzs®R) 1 [ O shdss’ Oy j-ldGEs4& M yfjd
okedzjyje' Ojtsejd , w¢' ZOLOS s jEdsizhet:
dzdL ' S5 f dlsts s i3G0EH g el @zj dzO W dldg'Ofmise ¢ d fn
sCdMmdzs o Odzr dgd- BBisBE) OBt tsMmdatse dzgd n
O OCtsd3 OBt & ZOKR ds®) ctkzif, o' H dzts
] ¢z dzs olPBzdzs |
[ v fdizsdsj L s stedflsds eskedjyjodn &O
COOd sdydes( L Of Y ©@OdIfls O dzdi26 & BB CLd tdset
fsdz Bjtedzd 8 12 R BHE IO WaRH - O ds @C 5§
" 3 ted dPE.d dz¢ |



67

1 Oc¢ O dzts B, BjLsfstedmME'Odzdg 26 dgH Y Joo 'O dz'
COOdz' Isd ydats”’ OCIsde Oy' ’ sO© COtBtsds L C
MtczClskztcz L hdesSCdd L f sH' dztd3 § tstc L (
9 IsO¢drs LBOLSEOR Gjdgjtelze sy MW o Jtesyd M
OBts ftodzjeadgh cOL " & ' H yYyom COwBBdz L OY'

[MtsB dzd o sMls SHjteYy Odzdz? SO o dzOMmiIsdoe s
okecdzj yjodr d&BOIjtc' Odz' o

{ Hdzd O3 "L M smMtsB " o BsSHdW ' € ko Odads
M W iiso Odats @ 15 O Mo tstcj dadaw W izl tm) ] das @
smezded ~ ) , ‘ LH' 2Mdzj dgdgv € OteBtsdz’ L Oy' °

&k MO0 COesd LOY' ¥ 6cod yds' nfsd
LBOCOY] dzs¥ OLlsd. o6 Mdd & H &BEd B &G dzk
hdgw Dsds S OkBd Bykets WG e o §iodfh
Ctoj odzj L j dsdzs dei[12f. & 1 KSISTOL Odgs s OC 8y, h ts
COBCOfMkE ¢jljtcOlsdkOodBd, ©OSCddd “& N I
CBdets s MY j S tdH j ZOse®, W ddg 130. o
{Uud odHdets, HgEhicls@Risipez Dz’ §sdvted Mis!
5O LB'd& hk' ' Mmise Hdgj dz Mis' HE o6Hd
5§ Isj tot=cQlsdgidmz ¥ Is+ f ii3lb H 5" Bz’ Mis' [

] ®jLbkd kOk' fod &jedLOoy' '  Of & dt
ROMlskf dets’ SCOwe®Bdy LOY' ~ SHjteyOds OL6
(10§ , Odzj MlsOdz OLBIE o ISOCd3 d RBRBOHON
OL sk MC #ZAH0* dBteidz dzd A¢ § %) Odz! s j terlizOtsts{eo @izl
olzedzj y' o a3’ Mmded 2 { tofiflddy ifts teoky SO iy i I§ @ dzis
fesfstey WR), o tjLbkd kOk' yYsct sj G
OL 5§62 BO)f,. Mis S OwOCkjtedL s s MW B' d h 5
& 3y fsH ' Bd Jf, O IOC®Y KO Itcda Ofyusy b
MifjtC sdH j do@Isisds . ¢tz g, §jtsj o Oy dats



68

oS¢ sted Mis Odzdz o3 yds dazslsted 3 edL ©y* ° HJJ |
fsted Cto] ddded LIBAMdzd ~ [ [ & |

wdz" i ssfpdsdds j L 2§ dzj 3§ delse 3" ded = 1 {
ftoj CAiomttadl 2 W OL ", wed?2 fittjHBOYO' 2 ft
(Oyd ssdz Istea dz(z- Gststsdg) L S tstced Is9 j cHSGE S
[ ] =)133

[fdmadds §(tdstetsdz' s Oded 2 ©H datsis @F ‘dat
ftosMisstetsots of steW HEC Bo @alzdid o diz] L EPUstg dofy IO
o 3" Mistsdg OLAKIsEAS JHIS\WE dldiggnds Od3” Hiz W E  HY J o]
MOodisL B t6Cd, 'dzHkzCtso Odes’ o d{ Otct &slva Odziz
ftoj Czusigtp iz )s LOOWL o Olsd fiy! ‘L Isj &3 dzOIs ts
Ytbd L oBHAzjo" Lo' wWLCd O jdzj SltesMisOIs(d
100 Aw Hdzv Bklsottej dadgw W j detsdz dets’  fyd3ts dzd
COtestsdz" L Oy Hdy' OdzH" O H L OBJ LY Jyk
tcjLtsdz LHOIdzd? Wdric28z9 Ots g Ofig-B G f #6 dz® 92O dz'tf tc
ofstcWHCtSo Ode RBJLfstedmls' o lkzc dej dzjzés's O dg
B LisMistclzC Is iz tpbnls @3y i3l Btefcts L dzli 13,6 dsdztizsls tc 6 €
f dlstsditss  f t5o5j585dgzjcY) (IO Is @O Yded &5 o dff gD
%) . ) QemvelddizBke d histsmis® SO L dzOydzs Bz o o’
~nOtcOCIsjtcddhhsl s OH Mistc B Y @YdABE3 |, ‘2 d3 dd dftplclz:
298 s 'O kE®OELEZ BO HJ Bsdhistckzs Is - isBlz
M j S sdzH j dzMOIsste’ 9 L § JIssiRdSBY ° &R MIsY
[ s{1) ftd ckzmBdéd ¢ Mistelzdz 0

] toBlBYs' B dMOdts tsHjtey Odedz?y OL tslso &'
toj L stewtHtdalgsOdz' H j ¢ ' H dzd - Cte’' B J dz' o ) i tc
s B OLEzte' . 1 SCOLOdts, s OHMBteBY v of O
<0,3) Mddzlsj L so Odzd d3d dBOIsjtc' OdzOBd B j LI tS51
C"dzr € Mlst OHMBteB 59 Odzts’ oHd odh tse



69

dzj Hsf s Odzd R . A J Lizugs'wdpias fglesh s@'sy Mdz
Hf So Odzss o jterndzjt, hts ftedotsHdIls! HTS

1 Of oo SdeBfp Oz shHisd2, o' dz dzd?2 o' H O
OL tslso o' Mmdzd A fsted filsd A 1 L odMtsC s
Mz j to$ sdzH j dzhipd Istis'tets o dz hLdiy A@L 5 1s 9 dfif HIfzBO Is tds
BOGdz ‘ ots’ Midz jlsddzjdeH' OB dalsj OOy s
f'  Hodh jdedz Isj B jtcOkztcd ' tsdz' Lz o' H
sBO6' &3 ftste S dzyjodm obkcdzjMEMYEOL BOE LS
116 s o' Hyte ' Hdzs, E Ists?2 yOm, 1w Ha8ds 1Chi
%. 1J, BHjtyOdd?2 Htod §di twd 2 is gl gz
fdlstsds o jtchdy (D2 %3BA4BIS OBL BB EDicC
o dMEC sdizdz’ Miss NHBB82 BAMEY IKDH.

s OCdd3 tmshdisWy, totsLodlsts¢ HBfMmdz HY j d&@ |
tetsL tesBSS, Mftow diBseo Odedn dzO@ sH j toy O dzdza”
ftsh' Hdzd A dz0 7 tsigsizisy ' 9 d HsA dlo Oflsd dsiz B Y oz
L&tej &30, h s MistZ Cds e o ddO flsffSotds fyls © s ¢
Mddasj Lz o dL d2OYOdzdMm:! dzgj Is" dz2 €d MC ZOH s

Odzj ' sBjLiffsgfplgwmtesasd dzdd &= MbstckSIskztesMmi
BOIsted yw dzd ", i aHtsls | 3tf de@ds O d3dB ZH ts9 d . v 8
COteBtsdz" L Oy"' Yy dBsyj BhEklsd HMWeEdizlsts

e i’ o L §67]tklisddilss ®eadds'dh ks ddy d32 da
fjoddrn kojttHdn Isj &Y &zOk"' o .

1. 3. JH]jteY Odiizvds Yy L & &BOMis fistskd O
ZOdstetsL a3 tcdzse 58 dz' IstedHlEz o kzedzj ys

eOY ' st sH' Bdad 2  ezNg to Hidep z dz@? B & dz{( 'y
fjthy jSisdo dedIB7-18MD1Is jites QdD Hes o 5 dz! o™ dzjfdesy dz
60 s@ sLotsdY' sflsdd LkzoOld * Mdk® wickls @
ok ydz 40esy§udH [o ke dzj y¥ wedW' MmseGY



70

wed2 ® 'HjOdk MSCEOHO' Ik!fw L OltsdEk o o
et WhkdSy BdOd LOy'® o hdsCdn d&jy
L HOIsdzsmls 1HD 5 jitO WO deias f 5§ H " B dad 2 ‘dz' 0@ 1B °
flsOB " dz dets® BsHGW COY' ‘v dz ktedHbk oskcd
LOoaHWCd Mot d3 kdz COdzt degdds j dzj € Is te ts dzdzd
udimd WsktsSOkOod MMiyd @H jGNds ddaddats g fis ko |
o dCdzs ydzts iNo' W e d-ii g3 jsdzd 2 140 & ozl tygzts( 1
stcdOL ddz) €. 1 BSedzZv"HE dO Otct O Islsftacfzfi2d Bt
Cdzj y') o Hifftsda’ dgjdmp? HHRMISZ Is o-fig foip Wagia) dzd »
h Otc' 9, GEZDAKTOW Ydzlz .

103" N jdedz? Olstsd3' 9 obkcddzj yse OL slssd3 9

Cjebdvtedtsmls' &syj o HBERO Okdmw ¢
"fdzz o Odzdz? M d3j 2 Mlso © BdzdL ' SR L O Mmlstek
fisd " sdd Iste’ aN¥ CNoLCENGOgN;, Gs@; " C 148, . [1 " tedHd
' Ldets’ MlstekSlbkted ' 2 MSEZOHE SO©OCIk,td.L
MsOB "' dz dz Ml , ko jtoH"' flss , 0O OS¢ &y
o ZOMiIsd o BBIsY Bds [0 MEC LY detsfls' ©BLEEss dzb
dz' stcedHlz okzcdzj yr 13§ , W IO QO HfftsteB y'
obddzj CdMdst s 'c CatdA dFs [j dzj d3j dzels OF  frimaizy
Ny demMtstcOR ( dz20148 QL dH dzw  ottsofted] ez * alas v d |

1 Ovoedz Mis: otsHd® o Mstwcip®@blEE'dIstds If twdH
MCtsdzH j defftseo Odg' MiIs! IsO * fdzz o Odzdg” - & elzgf iy
Ctolzf Ods df sMydedzlsted [ ' ¢ [15HOQ o' Bl ic JLldzB)is Q H I©)
okcdzj ys¥ COkOd sdudeds o &zOMmisdotsflsj2, ht
ud fndz' E  M¢ d&zOH ZOdtsC sz sL dIs* o, ) fc
¢ d Mmdzj dadzv , fjtejiljtedW' COy' * , soDOEaayj
Atc' HjsdgiGdf stsdz, MY sfzk Y@y o bsdds@E15.tc d

N IB)S




71

{ Az 8i | LOW ' YdzO BRCEBEEOr Yskicd CLOW '
& stedHl olkcdjfyss j 6 Isdzjdp 'f)lsiqiisdzS y ' ts dzO

stc' B BBECKOKGLZAOSzdafH 2§ & d olAp g & |5 c@HARZY
Bis dzs h ©wtgdIs jHs' AdslssC O Odz Isd ydz®@ ©OCIsdo dz
fstc’ adgvdzdz L B 'CdiQfA [stse s MOBsE s M

L Y 1B Wi to tste 1L delzidd 1 1Oz0sE Qdzts dzOR B S ‘dz s Oy
9Oy zdow e odHO' Is! Mw O lisstedOMls to j L dizlsly @ I&
RZOdstesL B tedzsets, o Itk ydmd §stedilssec

[Hjtey Odzdzv cteOW ' st syt Bifigste jsH 5O @ d Hifz
OL sl tstcd Odz’ ydedr M sdzC, o (otsyj i
N L klottej dzdzg? d3-sistctf O dfdaAsdzffm B@DGE' o, L' °

Olstsdsd BEtslsh ORwesMmis' hddz * dzO2B " dxNp' o
y' 0dzOd3" H, ftcd dzOctec’' 9 Odzdz wWCtsdts ff sfy
ftesHiZCIs' o, MjtejH weCdm & ZOR dz2 yds oz

fjtcjloster ' STy flsOdgdagazf?2 ydeédz L f dzsfy
wed2 k fMets yYjttckz L O B dzs &L 204 & defs f
3 dzts dzlz hs Whtodikz® f dzsm¢ ZOdetsh Ote d
Flso stos 8 Is! dz' Is ©5§H. ouz®Cdigy® H AW tSHJ to) O da
odeBtedmlssoakze Is! Mmjutseoddz, ' sfmj yse d dzlz,
CdMmdzsls A60KE&]. * dz. |

} tod to ts H-iDt6 JCINE thfiztists® fodBdzO o dzO ) KONy, s MldsO € °
BsteW sdzse ' ¥, fdbtsdBz §tso jten dgs f stcd Ml



12

COOd dudzz OCIkdods Mis! o Lo' wOLEE'LOds
SHj k[ . | Ovfpmmdnsssmls' o d2 sedHk o
L OfMistsikze Odgdzy  dzj Is' dz € W ¢ -@OliscPetzizd O Ists
Odkzj ' ftwdosHdls! HE §' Hodh j dedg? 16H5.€ 5y ¢
SHjtoy Odedz" dzOcetst Sted Mis S sH 'd2 dets  HOEO ljlAas de;
LOMsshso ks s Mismsed Isj k] ZOkdses Md
co Bt dn e wsildgy dzOls' o (

cf'wCje Isj Ry kzOlskzo Odadz® ( j dzH 5ls j B dzOs

20 sy MO~A MOBsstce Odz' L Oy ° 1 0t , L |
L' WL CO®Rd, jdzj Stetsils Ols d y dats OBts 9 0Od
Yomlsdde$ Odsd / Bsdzj € z dzO dzd tcj ytsoe ddzd, L

BjLcfstedmistse s (af gOls j 69.) @k r stefmis$ j & s j
(jSLBIsj B zOlsdzd?2 OBt &OIted ydzd 2 fdodzlsjdet
cyttmisSdne IsjBfdzOl' 9, w¢' {ftojHMlsOs dz
(LsCtej O, dzO tshdetse ' ¢ teaf fgdzjsl)j &l 0§ jOIS d
"esflsw" SBBRjNE s MY fstdsddk fshistt
SHjtey s Is! Bj L s@ddp d fids * o dog@isvjrie©  flste d 3 dz
Stec Odz L so OdzdlBf . BROMPEO8 s jfcdmMisdSd §sted
Flso tstes & Is4 fqw | oL &zOyO0e Is! v  ftse dzd o M
1ot/ ftej Sktemsts OB s SHdatstc" Hdz fMlss f tste
oS HEPdtse Sls S s Semls j Bdszjé BEH] HJ O
sMsB dzdo sMis’ ©Hjtey Odedz", o Issdz ydmd
dz' stedHlz okzedzj ys .



a | Az Az, N2
OZ/‘[\?;D a{/i\:\j" MpeKypcop ﬂl\:\‘:’ D(/JL\(?T BHIAICHHA
Al Az N2 A Nz Ay nar
%\% S A rf/zi\i Vﬂm\;//m —
A iz N
AS S AN A
Minemn ITAP
o
HOpeKypcop Buganenns
MMC
_— _—

Mesonopucruii
TeMILIar

{ Az @i 4D j i3 Isj &3 zOls dzs ¢ s
cyshsSdae (B)

[ Hjt)y Odede] o'ts frplsdzO fflaste f MistsEts Gt OW " Istsff
Is* tsfj ytse d dzd
OdetsmistczC Iskzted ,
BzHEzyd Iskz C
~n Ot OC I
slsted C
WislstsC Ols ¢

oA«

vdted3’ yzO BB O
W istcdzlz o audildd Otglz 9 Ols ts°
Is 5 dz& G dzOH € ° h Oted,
Mistclz € IslB7e Iz [H]ty Odz
fste' adeWdzgdzg' L dg' stedH X
sdlsOdzz, HBf o Odaes@ s
Stec Ode’ Yydztse s
sBkdso dzj dzs H j €' dz' € sABO
odJHdB 2 B dZOMIs® My jStcO,
sOC d 2d:Np  2)
h Otclz 9 Odsts MiPls taiX sz tc*

l Otc' 5 9 Odzdz™
ftseo' Iste’ ) HiSL o tsdzw °
© "' Hdgtsh j dzdgw T @C,/ N8 )(,0 , "6cpte d dzlz

Wg"

ROl j te* Odzd

okzedzj ye ,
olzcdzj yj ®)
BOtco dzd G®c R hBo 'ffIs O ,H "
W OCItste OB :
o d ¢ dzd S O dad @
fsCtcOh jdadds tetsL H' dzj dadz™ d3

73

Me3zonopucTHii
Marepiani

MesonopucTHil
Marepian

fd dals j L(EO)L
s j &3 zOls' o

ftwd
h 5

h‘lS,
1)

ls j d§f6j5t00 Iskuc)] o gt plsoe stej dzd
tcj G zdzs o Odsd10 Isg % ) ezt tg
L OBitRMg &d@j dgsl’)



74

toj L zdz SO W &®Ils &ECASDddz Idiflsydz SH J to) Odzd L
dz' stedHlz okzcedzj yr o toj DIBAMUE da’ d/HE =B )dzadey  oe
odHd®BSCE s 16Ha " Is)ddd H[dzts L slsted &3O dzd d3d H Oc
L dzOyJ dedz¥ d3d fsted MissMmlis’ ‘ WslstsEGORO®dz
Isj B3 J cOlskztc’ 650 Awu, h ts, ZO HEZBCE Oo
tetsL C d&ZOHBBA i n situ kOIls j tc' Odzlz, hs Mmiz
MtezCIszted o 5B 3N, d3de d2° Hic jLud odd@iz(d Isud , N s
B Miswis! o Mo 8 a3k MECdHQH " O COustisdys , " de@ tsto b
Oolstsgsy), ftsdzvcOIlsd o ftedmC tstcj dzde 1Ay

gusN, SH e Odes f sdz' g edL Oy' ¥ MmJ ytse d
s j B 2@ .0 1[OoHWwWCd B ' dz' M totsL’h dzj dgd2zls
BOIsjtc' Odz ftesW o dzw* odhkz OCIkdoedz fMis: )
o BHdzt L o€z, ( gUsd@ o ftodMmizlsdesmis Istcd J
jdzj Ctesdz 9 f dzOlsdded wC¢ M 98¢ OlsOdz' L C
s* 5 Wt agfisdiz, ( KBk 117 @) 5O HJ yBZBEaRE ¥
| Glis@Ber 124 @) . 1" Hodh jdzO WisltsS OO Isdyo
Mddzls j L soa Odese s L Mmjysedded, f§steWH L B
L z 3o dafpfizOud 3 Miskzyf j dzaj &3 MB ®& U6 |5 tzfgtf o @ d2ts filh
f stc' o dgsNgdz’ Isi s#j ysodded (C/ N = 0, 78)
Mo s yjteclz, odCdzd COdes, 2dsso ' tcdeBf 6 FB
Cr/ ddsdzr ) o St 2 & &@by/ 3wz ) |

]l Otc' 8 9 Odadz™ (IS thodsedd® dztigm s j yso dded (B j L
HLoBdY' jcekzdz® 90 SCtdMmlsOdz ydzedpds™" v 3
Hs 28&83) B O I[sOSC Y hdieddzz LIORGE@BB Az |
GteOW ' Issf sH' BdzsSGts dz' Isted H k68.00fENgz] sy, did BB
tejLlzdz sOIs® zO2B "' dz2 h bitdo Odzse s ' tetsdz
OCIsdo dz fils: 9 tjOCy'vn UsksCOkOd Isd-
€ sdzo jHds) 32 %) ° WislstHj CAEOROMES ' B B 16 d3'f
odHddsets Mo " Isdio, d Hadaz® f di’ jHhts |, L BE yz! N | dats



75

Lisded (2,78 jl1) * dz02B' dzt? GesL b t§ dafl dets
tej L zdz! sOIs® L d3gj dgh j dedev Istseh dded h Otelz
LB dz hjdadz' Istedo Odztsfls' Isjtedy ydzs' ©BICISE

1 Odets f 5 tegetiNs W2 5 0 ,%2Bper B 3D @y @EDH 3,
5,6 ddy) SHjtYy Odes SOCtsy BjlssHBAR ¢ d3 W
HdyY OdzO3" HE wEC BtecOdz ydese s ftoj Ctefptste
My oftsdz' s o' © ( RID@ Brijj30,Br1i2j758 TrBtiojn7 &) |
tc'" Hddz wWC MstokzCIskzctsdzDiYtc ©o ke yd e d ©dz'j dz
mMke dz* ZOyY " °’ dzi ¢ dn " dzlsjted3j H' OIst 9, h ts
tcj OC Yy 2dzge MmMEdz" " 1 ¢t, fJteseojHjdes Mlslzy
e "gRIEEd yddrn ] BIQJEOEEKOR] 6&504] :
9 BHjt)Odzedr LE©OLIROD6( Wf twYtc pdf@ ,stc@ ,E& D dzdz
9" H bjttejlduydtsects L dzOyj ddigy( O &%) ctc®" |
o Cdzs Yyjdgdgw &3 s zcdzj yjodm Bic@BEBBPHEISH 909 SIE €

1 btedH eokcdzi y¥ L B' d@IBH Odz' datyd a8 'S
40 dzd3) BHJjWYOdes 9o tjLEzdz SO’ § tsdz' d3j toc
mMedz" hj2, s & Mvwis! dlcgzOds,) dzB Jls @ dzdzIP® T «
we c¢cd3 wWCd2E9 s GBtfledz@lg B3 dzmistetso Odzs  § J te Mt
Mddzlsj L soa Odzse s B@BOIsjte’ Oz Hdzv * dBBsB ' dz'
rugosa, weOo LBJjte' GO o dMmMsC Iz COOd
ISted dz' dets dzjd@ids G dz' yJ ted

s s s FeQggfCsN, L to' L dzgdd3 o d3' Mistsdy tsiCl, H &
BOM. %) HJY Odzts dzOGte’ 9 Odgdzv )3 Mz dz' h d
ftep00 i 520 HG. u[fdzlsj L 59 Odz' BOIsj to' Odzd

OCIsdo dz Mmls- o twj OCy" "’ Wislstsals Adz' 'Is d dftizif
f' HHOdZ BOcdz' sdz' 2 Mmjf OOy’ Hdzw f tso
1 " HodM j dzdaw WslstsC OlsOdz' Isd ydats”’ OCIsd o dzt

fstc' o dgV dzdz’ g-QuN,, y RApfspds todzs, L Zdsso dzj dgts
C s BY tsdzj dzls® o dz0 dptisfighsstistiz® |st]tefs JWiSisdo



76

Wilstseg j dzgj teso Odzgdr dets)' " & L OQtWH' 8. Fefpp Ist
odMmlskf Os yd w¢ jdzjSlktesdds §0OMSd, §is¢
jdzj Ssmtd&sodr 0L ' MmMitdweslk! fsls' CO
j dzj € B[S dz

1 Oveodz Mis! mMdzOB ¢ 5° 90dz Hjte | O@sd) Mt
HiSL 9 sdzw ° SHJjtey Ol ctOW j dztstf sH ' B dz dz0O d
sj ted3 ydetsets CdMmdzj dedz? (500 Uw, ZzO f t
MddasjL so Odats’ 1171 H dswpOsAp@izk’ H BOIS[j ' O dzd
o jdzdStsy fdbtdts YEd,jtoluedy &8 &6 dgsoh d
dzd3) f ' Hodh j dats® h dted dats & L OB Stotsdz] dats’
L dzOyj dedg? 8 yOMmk ydlskvw dasfitesa d3 @tdasiEls g
o  ffzdztemls ftedotsH (IS His ' Hodh j dadgv
h Oktko Olstsets ROl jte' Oz o  Stc' o dg¥ dedz' Lt
we ' H sl dEBat, |s@Ftesd odHadARBRS T d

12/ Gli9&H

L O dzd fls  dz' Isto sy b detshy dzde iy s 'Hdg @& Puzr dz
' HOBYOL dzs’ JChisd Oy ' s’ ' Gdsds g
' tsd Hed ' LGftsfOdsd sBHO, Oyjlkts

sBteSHEA]. [eddadsjL 5o Odz (RO ' Odzd f tetyW 8 «
" slssC OOd Isqudzsc s ok dazl detets s et | @
Hdzw odma' HdzsSets tB' ' Rz e ts L toc O Ge@)d3' dzt @
o dzOMdz' H5C, tydodHdets, dzjoj dzdSts’ Isseohdi
f 5o jton dz”/ G() 3 8 4 ldggizsE tBj o6 H dztsh j dedzv N/ C,
L OB Stetsdzj dzts”’ Lsded (2,65 jl), it o Mmiz!
fjtej dgj g dzdzv L OWH ' & L d3d dzh j dzdzv 2 d3ts¢
detsf® " 9 L OteW HLE.

] Sto' oadgvdas B WECO bkjteRssBESBEEGO tsE10C
&z stedHlz okcedzjys E osHddA L yddOn Lk
slsted BOIsd MlsOB "' dz' dz' € s dgtsNpfig), to jh Hsdlz' di cfifds wid



7

i 50 dzdoz ssb 0 Jqdzstdzdz0, 3 s Mo " @ g tffipliztc S tdst
BOIs j to*° QL. [s 5 dztptisMsd - OteOC IsjtodL 28 Is! Mmw
Wislstsdzt 3 dzj Myj dzy' ‘¢ L 4 BOS a3l i€ dg OfiAisids o 4
50 %. ZdqeddzO L OB Stetsdzj dats’ L sdzed Ctsdzts’ Hd
fjtejoadhi’ Eg tB' ' @3degse s ®BOjtc' Odzz ( 3
ftecfgictso se s tSBM3J M J dkdd). ddsmAa o gh j dadzw H k] 3
gusNs ftod o tsH d s HtS L d3d dzgh § dzdzv “dals § dzfnd e C
ftso desets ° HdzvdzdiStaiEyLdgdzve , tSH jtoy Oz 25 L AC.
9dJTOHSCE sLh Ot Odzsets Mdzd teleffls iz ¥ B S tzge
' LSt LicsMisO! L " Hodh jdzdzgw a5 Isj a3t § 6 OL
L d3j dgh j dedzv a3 tetsL o' t6kz Q-.ts © H@zd As O Qu Is cbo
fjtesCMdHdedr ctekzf L o jterndzd B' 1MBdzetsct

] sdz' d3jteq 'L @AzOlsEy 8B Odz! h 2 z I9fo’ adsjddzta ¢ 5o ff
ftedMklsdasfls® Ctsdzts’ Hdedn Stoj dgdzj L j gz 7 o
oL &3 o yoOmisddetse 12 dzd3d) ftedosHJIs! HtS
oedzjyr L odMmsits f§dlstsdiBse LAHEh Y jotE YA dz
BOlsj t6° Odz *°  tafsh AYCs iywHjiEsplgidz. MJ toj 1 dz' d3
dzdz, fhts Mo ' Hydl! ftets tojfdz' SOy ¥ MmMlstckz¢C
dddzls j L s9 Odz LtcOLSCd ftotswWeodzw [s! o dMmts¢
Oyddzs 9 Odzdzy  BdjtsdzLdis d2rdztselgCHE@E e O® Is fy 8 thH | &2 fsd
90%, TOFZXAEBHhdolbtstcPdgd H OyO' Is! v, hHhis
BEZHEIs! fjtemMfiSClsdodzedddd HdzW L OMmlssmize O
Mfsdzzyj ddy O QfldeOy' ' Leo' wLGC' o s

[ Osted ydz© { tsdz'de@jdte HLZOys W € wyj d®dzj L j1ld5dztsio
fsHOd hddz ' tesdz' Lsds Elotstej desets i sdz
ftessttese s ofStYHS S Odzts @ 15 Bj L sted
nOtOCIsjtedL z' Ist Mw  totsL o d dejedpts s tfHiBLS) tdd AHORS
(Dg; %, 3 EBBE YO0 OCIkdodzdds o toj OCy' ~ 84 ts|



78

BBsdz L) @H atsHd ' H H® ¥ odHdBsSets Mo " I
(stedjsOdetsdzOd3' dg) " 17 " 9 C OlsOdz' L Olsstc® ( F

stsd3B ' dztso Oded d3 -d3j tetsH thdf dzls slzz s O Isj to
od&GEEMIsOdzdzy d3 Yy OdzOd3" HE ' IsjlstcOjIsd dzistels
Codsf LIS, 4 9 dH Odzj dedz? BSHdSE L i s
Wistcdzsz o Odadz? 3j L s ste fMistsets GtoOW ' ISt tSH "
[17§ . I Ote " fiytfed oapdipts ' | dzdzV tg €O o Salsdedsd o s dzw
sjSMkztede f OtcOd3j Wiy &M DO, el S Chgls BIS6 & af3
Dys® H 2,4 HBS 3,6 dzd3g). ABIssC OISO Isdydz
dz' stedHlz okcdzj ys o tj OCy' ' 7D s dzj iz
fjtejodhk' daj 1" dz@ €d IsO&IBREEE 9, s HAkHS |
#3Ns, MddelsjLtsoaOdetsets L odC sted Mis Odada” dz47¢ ts
BWBsdz! UL)&sHMts  ditsy § B Iz Is dzO Y dia{dgts o tzfp dzts d dzj d
fsojtendd kOSCdr d&OIjtc' Odz' o

1 gE T HoedN | dedzy MY tsStc’ -t tdp Udistrfigts te “tsefn ¢
Yy' OdzO®B' HIE) HEs o jten dzg Ctoj dgdzj L j oBozd ¢
cyBtemMisSd2e Is] SR dgOlsi H BBBGdzd s jtoj Hdz' 2
OydHdW'®  ¢Oy" & Ctoj dzdzj L' el O dz' {ff tsf digintts Aedz 63 C
ftoj Ctafitste H' ‘8 kdz' stcOL o€ sBG'. ©OHisasH
SOCtsEets " HatSHEZ HBL OGSV sSH]tYyOd
wWed2 ROLOCkjtedLiE' Is! MW tab b dlEkess’ fos]
5B O Bis@, 69 chds sHbztsdg] HERES 64 ((d@d3) . & d dzls §
ftoswo dzw & s f* " Hodh jdzz OCIsdedz fMis: o
otsHAzE L otsHd o ftstc’ o dzW dadz L IbttOHdYy" 2
Ctoj dgdzd L § d3dets’ 2 4 BO Is ta@pddd,/ clisdH o " HYf ts9 ' J dz®.
Wl OOd sdydz0 OSIsdoe dz Mis! tsHjtoy Odatsct
odhdd3 Miskf jdzd i3 fleshiststetso t5° of sStcWHGC 59
tetsL ®ddgj dzts® (o jterndzjt dOLjte’ Oz, Hts o
Ff OC sk sudgtsiey o dMEEzimOlsy tc' HAY] 1 dzshf £tc]



79

WisksCE j dzj te ©ds@aed Td3j Istss L o8j dz j dedzv  j dzj tsC
jdzj Stsdg@tso s5° toj StdEB' &ZOY' S ', tlsyj,
OCIsdo dzsfyls * .

[Oteduydzd 3 BjlssHisdR L od¢C stedfls Odzdizy s
O s zOdz Hddz CG' HictsSh dzstedHEZ tSH j toy Odats
dz' stcdH okzcdzj yo f sto" mgdgfotisgzthglais ¢ /GO triddz0 dz
167 1, 8,3N,N/Cw 1,33 [179. ] Otc' 5 9 Odzdz? H' Od3j st ©
BOltcdy' HBLOBEY' 'tojdedPlOjstgdd fiplg dds zdg@s
' H 3,1 Higro5,H8 1R, °HIS) ,290 IBOSCBY 9" ' H
LOBBStctsdzj detsT1 2 L B¥dj (R, 2PHjtey Odz LteOL S
COOd L Olststed Oyddzs o8 Odzdz” B j dzL 5 dzt® W lg 1§ ti
(Ctsdzo jtefp' W Oyddzs 8 ysets OGjdzgs® 87 %, fjc

L eO¥ " Istsf &N, IsEORdsd Bisy j esols dif tetsHyjj tdp O d
CtsdzH j dzZMOYy' ® 8" sy’ OdzOlk Oditsdz 6, wECO
M cCtsoatsHdzs, s Miciztcd sk d Gadss dzfis &
=0,76) 180 . 1 H' 2Mdzj dzdz" ,FBNz o] ERSOGr’ BOHIS
(Ww¢ cyttemisS e Isj Bf zOlsd odStstedmlsso zo
HS40 “159BAtdotsHdl! HB Wittdizo Odedz? f tots
ol ys, s ROwLOCIjtedL 2 s ML Hists L~o FAdEj Pzt
o dzdCdd3 t5yBB s BB () MdsH detste’ H gagon’ HABJ5L tHf S tel
f stc' o dzv dzdz' L sB' " Bded @z BOIj o' Odzsdz st
TOtOSIsjtedL iz s W f * diogdis dzOE€ Is ¢ dsdz 51§ [9Hs C
tcsBslsd o toj OCyY" o HH' dzjsdzdey dtupdistigiEiss HztL 0 B
220 f tedg¥By &zB &

1l sdz' d3gj edL Oy' w i utse d dzd ) f stcOR a
Wistedsz o Odedz® Istedo d 3" teded n BOC to,s M s f f) & dzd F
L 2D fttedmisdn dOdsdadmls' 8« ¢tdA8l] |sstf ©w'
B' dz " tetsL o d dzj dz'ee? 7 & B uBdfpOS M IST cf)S f C H o ¢
f ts ¢ dzd difpdzdisodeOH s ZzOMis , O KOSty §sCtoOh j



80

SHJjtey Odz' d d3P s s d Greizs Is odMmMstk Wkt OO
o dH' dzj dzdzv o tSH dzsdzats dzo/sailigae ( § st 29 dzv dzdz |
LicOL £ Od3d

vdtedd' ydz© S tsdgH j dzmMOy' v y' OdzO3" Hlz o
sL o tsdzw SH jtoy Olsd stc’ * dzlstso @dz'dz] ydzQ dz
OtcOCIsjtedL k' Is: mMw " " Hodh jdeddz Misky j daj i
cOLSCBdE, O OCtYy Wkt OOd Isdydss O
JdHdBsets Mo ' sdzO, s By BERIsd B SO |
5 ftots¥s@P ds Miskzq j dzaj B3 MS s dzai8Pl.dzi s 9 O dats

l 4y dzt &z, w¢e¢ fpe' HYOIs! dzOo j H j dg H O
~nOOCIsjtedL 2’ Is! Mw L dz0 ydzts ¥ fstcd Mis' Miss
WislstsC OlsOdz' Isd ydats s sO COlsOdz' Isd ydatss O¢ I
o stedMlsOdedz Y teMlsSCdr Isj BY d&zOIs' 8, L € to,
dzj s¢€ " Mls' fHtoj StemMste’ @ dz' stedH 2z ayimMd o
o dStstcd Mmis Odzdz’ L 5C toj d3QIs | dfzir @Oy Wzlz? IS jON jf
BOIstcd y- Ldzdy 2 s M OOtsA o OH OF o9 H B
YOofmlsddesS €' dzgyj 9 scolte A BOB o' LOdzgJ d3 tosL to!
Is j &3 dzOls dzts @ s SHJ oy Odada” CtocOW ' Istsff sH " B
nOtcOCIsjtedL 2° Is! fyw tesL © d dzj dzts® fso jton d
Il S tsted Mis Odzdzy s do¥ @ dhpg Qippealflzcr@ H O° s+ Mw  dzj
JWiShkdqudgdsdz" Hz dO BddL' Sk Isj & jtcOlskzts
olzeg dzj ys SO 9 dHOdzj dzdgvB dzthic € Oidz' 60BdAE , 1 Mo
dzj B3sy dzd o dz¥ ° ffsodzej o dHOdzj dzdzy Isj d3ff dzOIs L

1 dMsjrn’ Sigelsteguyead?d zcdzj ys

l csfistsetse s odMsCsoftsteW HE 59 Odzd 2 o3
SH J toy Odzts BOIsted ydzts © fsdz" &z edL Oy" * &® J
okzedzj ye , L fHOd hdd3 ' tetsdz' L-THJEB3 (f MS
1.5 . sddzlsjL 89 0Odzd?2 6 J ¢ fdQ@c @by talztO d frde
totsL o ddzj dets®d TS PBIWES (9dMsC g 05 B &/ e

N O & 11 T



81

sHdzSte' Hdzgd s BjLtsftste (d ~ 4 dd3) . [ OMmtse
olzedzj ys¥ MmMlsOdese dIs 4, 36, BOMseo © YOMIsC
CtoOW ' 'lseisdzttsdglz dz' sted N, ( 6 [z @izj y¥) ¢ CH dzts L
Hsmdz" HY J dzdzaW L tc OL§Y jof S BE B O &3d Wy t A[ ¢
okedzj yte * OLBIsk o Mls' dz€ On MW Stcdi3so Odzts
N 8 COttCOfMm' dzj fstcdMmistset 1&RstelW detsets dz' |

M
H H Cl o H H H H
H\ f"H (KIT-611m) | | | | -| Eommosut HF
il M + Cl ] ———= HN | I | H @ —— ) —_—
Hf \H ¢ Tomixonnen- HoH |_|| H Thipomis St IGH, S0,
HoH cazia (30 °C) (600 °CY

Founosur n MesonopurcTHi
SOy o Mep Hi TPHJ EYTIE I

{ @S 4R j BO BHjtey Odedz? sj L 5§ sted fls
jlsddzj dzgn® OB el fiyls s\gtisls cb tizef it ©

l O’ ¥ 9 Odzdz? o' Hdzsh jdagdag" JjIsddzj dgH '™ O3 o
0,9 (BOM.) HGLOBEY' ftjckdsoOlsd Isj ¢l
@' H O0,55% €8, 1,]2% sigsls 11880 & dz H( DG Is to
i 6, 4 dad3) , O IsO¢ s g '4n, dpgh | dzdzvdz’ B tfiH " (
blsostes “ Is! W o tjLbd SO’ Ot d-1Lisd.
[Hjtey Odz (RO o' O b § tSeOoairy «ldsf y dziz d iP S L
Oyddz® o Odedz® B j doL sz ¢ j § O dasts @ IsTdztels d H
Csdgo j ey W GjCMOdets’ dz R dzs8H W,z fipjsdRjdhislo off
COftetsW j detsdetsds 1 0 0 %. 1 Ote ldAasC Ods ' Ortirks @& Iuthia| ciz’
o W o dely ' Istodre dzj y¥, SHjEYOdd?2 L tj OCy' 2
9 ' Hdztsh j dzdzV o3 dIsddzj dzHn ' Od3" dz/ ytslsdted n dztstc
TOLOCIsjted B ‘dis b ifegdaz®F dzdzv &5 C/ N (4, 5) .
Yy LEzBsddgj dests toj yso ddz0 fils' des ¢ S Q@ COREH
L tjOCy 2dedr MmMjtcjHBSOdH L dedL! CddB3 o d
i { so dzgs’ f sdz' 5 GBEOOlsyf t6d Lk BCIY o d T
yjdzlste' 9, wCddd, ByjodHdts, olfMlsky 0 Is!



82

st’ &3 Ctof dzdaj L § dzded = b3 tsdedSde d fiplef dbm W @3ts
SHjtoY Odgdz dz' stedHlkz okcdzj ye dBsykzls! o dMml
jlsddzj dzn ' Od3' dez L yslsdte! tsn REZEES] M d df Sl
COtBdz LOY' W kot ket ftd Btz ftd:
OBt el StogMBsS8# oD, 0 deds) dz' lstodH |
LBjt' GOs 5! Bt tdtseisi spOBlsddtsS o d o' HC
Il dMsCsofstew H S 5o Odaq 2R , BJ7L diglctS3 i @ Miga®AS S
B/ ¢) dz btedH okaedzjyr L DA ftsHd ds s iy dd
BilssHBE®R L odCstedmlsOdzde” 68 58 d @glztizn tdz@ &'
Ctoj oBdzj L j Bdzts’ -4 BOds@idoys o dkdBNEdg O G 5 dzO dz' s ¢
B L shsifiBg szt s stej dzed?2 dz' stedH o ke dzj ys
BsdzsH d MY § temdaSL dg Qs daBfde"(jte 150 dzds) , N &
odr ' HdzZBS HBOBtedy' , w¢O MEEZOHO' Is! Mw L |
dzO dzts yOfMlis d dats € . [JHlJty Odzd?2 dz' stcdH o kcdzj
LOfMlssmizeo Odzdzgy W ¢ BjLBjIsOdzj o d@ j tsfnidsp e
b-C jlsts'p W ‘ot L dzd B MY JtelsOBd (BLElOdtsdz, ¢
BjdzL dazso d2 * WkttWkzttddsesd?2 Mmfdwlsd) L
fjdzi Slsdodz Mlss LO o  HYteo ' Hded B J W' tcOdac
[ Olsted ydi@s dfHtg digfis@Puyizjvdzh © Qd3" dzlis H{@REZOIC | 6 t5 dz|
odSCtstedMisOdzdz 8 RBj BB tcOdz fstedMissets Odzs
SHjtY Olsd GHMGEE" H2S00 detd) Od3j Isitdsmdy d(dds ©
dz' stedHlz 48fc dzj ybtedBOdzd?2 KO jtc' Oz L  dz
f dzOIs o dzd ( i 5,6 s WBsWd dzv © o dMsSk $ Ol O
G ' Hickzo Odadz" ydSdztsejCfjdee (Ctsdzo jtefp' w
LHOId: Mis: YsH' BdedR MdMlsjds Oolststed {1
ZOdts YyOMmisd detsS B ZOGtstesHdzdr RBjlsOd o lsk,ts
oCdzt yjdzeds o COteC Ofp [BBACdzj yjotsets ROIsj te°
w' tOten ' Yda B L tsted Mls" W j tod dz' Iste
B IsBHBER (OB 1SOC LoOddd d3j stsHtsd3 dz0 dats ¢



83

B L 1 tseCdeids de8s 0 § ° dzd MCF w ¢ ¥ stefmisyf e
JIsddzj dzn ' Odz" dzlz ytslsdtoed rn dztste d[ipl§.s G tf H p tz ¢
BOIsjtc' Odzd R OwLOCIsjtedL 8 Ist ipw MW j ted ydats s
4 W) , " teOten 't ydatst BjLtsMskzSIskztetss (f ¢t
fdlstsdtss f 5550 @r)dzi ¥ e & @S )y  uls' & d
BH]t) Odese s dz' stedHlkz okcdzj ys ‘ YoOmls ¢t
fjtejoOydes L BJ dzL sdz/ dzd n ‘ i teddfi d d2ts asd
g ddzlsj L s9 Odg BZOIs j to' QdagO y=iaBts O CAxH]fridxfa B2y ' 1S2 ¢
o zd dzjJWafCipadg2 , 9 BBBtsdz / ¢ Hted 25 Uws,  O,dz
okedzj yiodms MWJite OdzOdzse ' ydets' MlstelzC Iskztec
M zOHOEIs! 2,5 * 0,3 dBEsdz /), hts, Y
od3 Mistsdz OL tslskz, -9 tes B HIOKHYY Qdsnds d dzi dzts ®
e Ot Rt ydz ks MY stedtse Odzs’ d3j L sflstelzC Isk

l S stedMisOdzdz z°j Is @@ dzistlc @ @dztlzyded »  § tog S
SBA-15 w¢ dBOItedy’ HiSL 8 sdzW sHjtey Olsd dz
SHSE HdsY d&jDdHs R J ghr, NP8 ¢S 87 aby ¢ M
0,009 ) oydsMtsC dds o3 Mistsdz OLtslskz (HisS 24
Ctsdeyj delstcOy' ' ¥ 188 detsd dzdyds M wdstf s ydzd 1 tefs
CsBfsLdls’ & Ctoj dgdzgj L jJ d3/ dg' IstedH o I dsdajOux b e
COBBsdz' LOY" ‘5 fftod 600 Uw * odHOdzj dadav
W stc dilz o O dzdaw Csdif sLdls' o dz' IstB@ % Isff o iz & Gzl ]
ftstes\F DS Is ffted figls dstts dslz oy dCfifatts § SHERIMABIS &/lsals
Visd , 337 dieiDy; 6, 25, dg Vs, 057 ) nggrjtey Ods' ¢
~nOtcOCIsjtodL s s Mw o dh 8 MtsteB y' 2 detss  * d3c
GOLE, d2 3y uydmbsd?2 d& stedH oskaedzjys (3, 0°F
Bisdz /¢ (0 Uw), 1, 76 RBBsdz /dgj dzs2 54200 @
B Ctosf stc o MlstckzClskzte® okcocdzj yjots' M dzOr

1 " Istcd H  oLHsclajoufsdz’ toc dats © Cke ' ydats® Mmis tck
BiLftstedMmls’ Mist BHIjYOdts L odCtstedMmls Odz



84

okedzj yr w¢ ftoj Cktemiste’ o, OKITEO CWsSy > tdstg fi
Isj 3 BB EZz [[ Istcd ©30dz’ BOIsjtc" Odzd ~OwOCIs] t
f st BiLtsfsted (9" H 3,5 HB 5,0 dzd3 L Oc
Ctoj ABdzj L j dgdzets™ BOdyYy' ), s Elotstes v Is! fiy
Ctoj d3dzd L § Bt sz dzls© IsO B ' dzt b Ctolzf dz' ]
W stc dslz o O dadzw wedn, ? Btse ' todzts, L z d3ts o dzj
Cted dgdzd L § dzdzts”’ BOIstcd y* Stec Odz yded &3 1 toj
toj L zdz sOIs' -ffiedsdz’'CddgOei'lzoe CIN dzd ¥ ytses dBsdzj Sk
" esdz' L Iz. sOwsOMm MmMddelsj L 59 Odzd n LicOL €
O3 detsaitszf0, (195 ,dBsd BjusfsH Is]jtedBsf totsc toC
okedzj CdMmMdzse s cOL Iz) , Codzyd dzlstc Oy’ "WOf &d
Ctoj d3dzd L 4 d3dzts”’ BOIsted y' W tsRdgssOdedizts, M lo telddS
okeddzjyr L B' dh toLSH6H 8zs dPBT j € W dzjc
BOIjtc' Odzd Htotsweo dzwe Is! odMmMstk COLOd Is
fd dzj SIlsdoedz Mis! ( B dzd-dz] €@fd ] @)X dzO Is e,
CtsdzH j dzZMOyY' " HER | dzL @Az ges dz’ Istc @z L O s dzj o

l1jtemf jSIsdoad L OMistsMize Odadzg? dz' stedHEz o

ASIssC OlsOdz' L

#sdzv ydzO j dzj tcc " W ‘ fcOCIsd ydzets dzj 9 d
HY J tej dzts d3, hts BlEzdtse dz ° fidtemtfJCilsdoe dz
J Ssdzse ' ydzd » dssO {fjtaligistadzjjds,  wdas S tcj &3O L H ' 2
tetsL ¢ dzOH o tsHJ, o dH ' aAyjwalizfr otstmidzyd dz 9
totsL h j f dzj dzdzt O Hotg HsdzsdadO Y * o o 8H (], ® ' Hdzs €
¢ d Mmdej dadzw Bsdes ¢ Md HLROIOD LIS Is 7y ! tsd®@z * edi. H
CtcOWtf tsH ' B dzd 2 dz' sted H okzcdzj ys odJHO" Is!
WislstsC Ols 0Odz4b, ARl tetsiyds [L Ed@Rtse dzj des 2 tsegts =
o' Hd3 dzz 9 ' H Bj sOdzj o d n COOdz' L Olstste” o
ftocdtctsSH 58 .



85

{ SLtesBCO jWjiCldodedrn tfipdetisel' Ols @zlzls te@ s
M W i3t OdzO dzO L o3 dg" J dzdzW h d tcd dad L OB
f 56 dzd dzOdzdz” Mo d B RS EOC s dz20 L dzd 3 j dzda™
Wtslsts@ j dzgj tetso Odzdfin tc§ iz § BB tf dRdgisC [ s dats 9 dz'
HsLosdv s s 5dz di'hlsfdswfdz’ ¥ talsde@igldsdo tistlse dzw
tcsdpjdiAfias o jtom dz' , HBsf o Odedaw to' L dzed iz j dzj
fMlsotstej dzdz® &' BtogHdzdR ' CStBftsLdlsdds «&O
tdz ) .

1 MBSO OCkdods Mis! CwOW bsftsH' Btsd
fd usoeddzed) o t6j O¢Y(HBG o @Bltrfrizdsclis@ sy dd
sBtstesls’ 9 @ OldE ta Goklsgotdd dz &z ¢ dz €' Mmis:

My ' 9¢0OlOd L O, flsOdzs o d Is ~ -0 B
o df totsd3’ dz¢ o O dzdzw f swfdzs * 5! Y dzdzvsdfdls d d3@)¢
foslstdlzo Odgdz? ' (tsdz ) WYL OW OC , ¥ & IDEHCHEI ¢

otsHdzt tvdgldsgdz’ Hodh iz Is' Mw fted LB' d hj dade
L ded y'Jidedz f j dzv fH tetslssdzzo Odzdzy dz' sStedHlz o k26
L tcOn zZdzZB® &Rz dzetsL 2L Mze sd3 L tsdzd ftoctso " H
f'  Hodh jdedz"  jtoj d2Ofteked Hdv i’ § Odd

ssets, k& odfOHSE &OH® tdscts {§tslsisdt
Wislstsj dzj Slstesded sCOd L k¥ Is!-g)WH dak® dzdd2j O
1dL' Sd2 t'ojded fslstdlzo Odadz® ' o fNES C

By ks BRI HsMwedizls' -otktcdhdea § ¢ 8 tod & Ik @ dz
fd use dded 18P ° dz" dr |
| Bdzdz® MlstekzChikzte® di stedHk okcdzj ye

9 Odzj dzlsdzts "o @ S8zd j f& 1, 4194 )) , o 'tsHtjdassoy’ OHincd
o' Hdzso dzjrdzdz? #8§ d Mdzj dadzs o tsH (. [ 53 dzd © d ¢
H' 8s¢CMdHkz okcdzj ys ftced 6fttsd dzj dzdz G t
ftedmizlsdtsmls' o HdsodzdC' & * u[dzgsdsylstsyk
BzteOh d &z0 19518Fzss O [



86

uf ssed ' Hodh jdedzd WislstsC OlOdz Isd yda
tcj OCy" "’ ' Hdzso dzj dzdz" o kzcdzj CdMmdzsets GO
CdBBf sLdls’ o 109 208) Is O R P iz’ yded 3d L9 A9H,dzj
5 weds yded i3d 201N dds @ O'dzdp. [

| HietslsjtedBOdz! dz0@ zky 2@ tBEsBSO G0
BHjkyOdsets §' tesd Lsd o ZOR dtz, f tod
RO jte' Oz (oY &) 7, 2 BkB&' 6Es, 3 ofdgdiphs " H 5§
z3j dzls Ofp * dz' dedify dZBiEBDCCOMEz o (tosyj i ¢' H
BiLtsfstedBEgfltitesls | td@3Od dats 8 totH s dzjiaizd 2
C Ols OZOE dsfdzalz’ H)JsOSC y' ~ 5§ d Mdzj dzdd®,, NBS, di6s's € f
f°H H''85 odHd&BCEAB] 380 & d tisthctOdf dagatz jdis t
dzj sBtetsB dzj dzgd?2 RO jt' Oz (hodHS " fls: ¢
] " Hodh jdzdz" COlOd sdydets’ OSIkdodesfls® dg
f 5w fydgs 6 Is! LicsMisOdedz? &3 § dlstsBs’ 5o j ton
f*  Hodh j dzdzv OQHS d Odtsipl® HsQEO BEzlsd L k&
RO jtc' Odkzz (WtstedBzo Odzdz" &5 HjW jSIs' & C OtsC
s ' dz. ) , Atsy® OCIsdoedzdm S dMmdzj o d3' Mded -
odwedyg dets dzi B Edzs.

s OlOd L
1o jtendzj o' fMliekClhbtodse dzg ¥ j THEF & Ht Is t
OClkdods yjdasted, O ISOCEY d&OHOsIs: d

BEHW ' CkoOddz" ol d®Edzy' degPisY ts" @®EzzO dzts
MistcClsktcd OO @edztzf § yddgd Misj &3 H dzw f tots
COOd kdydedn tikOfls’ DL kMBS dR sesdH' o |
o odcdzvH' dzj] HBC SdzH j dzfso Odzgd = O3 desctclz
Odz' dz' 9, -ddzd d3d tUndezlstc©Od3d [ ' ¥ ° MO, HiSL 9 S
obEdzjys oA L &3 sOdjod?2 € OlsOd'dadMdIs
ZOdE YyOMmsd dzss BjlsOd 9, LCtej BO B &OGCE
okcdgdzj ys ftedotsHdls! HB "  Hodh jdadzw L dzOy



87
mMftedw'’ CtcOh sdiiz tetsL H' dzj dzdz® L OtcW H ' -9
d2Of * o f o6 H dzffdniNE 9 d Misz§ 6 o dz@dze detsfy’ * 3
B sOdz' 9, Mftcdwe yd " Ho dh j dadegs ¢ OlsOdz
COOdz' L Olsste’ o .
10detsls j toy dz dz' Iste,dH Iz tsSH ptzy Gabytods L
GdSEMOMBI Isddzj dzlsj steOd3" dzgz o sl tc & H dzgiz
odMsCk COIOdISdgdzlic ] @C I5d 8 dzHfl) 6 * H tclz o O dzdz
syYJj o dH dzts, sBkzdiiso dzj dets HBMiskzy dz' Miss € Ols
odL dZ2Oyo' Is' v wshssBddetshMiswdkd & Steshistck
LteOL S 98, LtsCtej BO f dlstsditst { tsolzjCtdstlzdigjds,, of
OL ®H.] Otclsts o' HAZ3' Isdilsd, hAED taCsCds]jdpafde’ iz ¥ dso |
foomMsttesotss oftsteW HC 5o Odz' MISHTQ T UclsA 48 ¥ dgj
B' BsHOMz dzgd s tetsL f sH' dzsdz 3z L s ste L O s
f s 1,31 18ME ) O OCBYy odmtssddii @33 WO
lojHjdedgw OLtslslkz o oeobkedzjyjod2 COttOMm
ckmisdded 1O tMhdtse desfls’ g=] octkzf, wg
OCIsdozo Olsd Mtsdzj ¢ 2dzd @AMmd g 2 ole tif @ gz gizek
L d3d dgh iz° Ctsdzyj dzlstcOy* ® Cdmdztsls dgd n Y 4 dzls
BOIs j e Odzlz, we " L sCtej 30,0 dif Hza F ©F dzj o 't
fsB' ydesets ftesyjmkz WHj C dzelkz okzcdzj o sH dg
1dMlsjrn’ sd3j sted ydzd 2 dz' Istcd H o &z @ddgj =
JIsddzj dzH' Odz" dgz L ysbdt! snndstedMmisd &L B '
f sHOdz hdd3 ' totsdz'tol Ezdp) L f HdZsdgjste C s i3 tSL ¢
odSstcdMmisOded?2 Hdzv ' dzgf Of Mz dzt 9 Odzdzgy ,dz0O WzE
L OL d&zOy Ot Is'Mis O szt ¥ yds® d L <D y @& dzL digts 206]. W L
1 Ov o dz fMmls! OL slstso d3' Mded = W z dzENi; siddB)dz! dizd
ftse jton dg dz' stcdHlz eokzcdzj ys M tcdw z Is
Bd&zdL ' €5 7 dzd3, hts o "  HYitse' HO tetsL d3' to
ZOdzs yOMmis d dBE H W SSzsfstOs s € Odadzs ftesyj Mz ¢



88

o' HiMEIsdzsMmiIs* Oz i3y e Oy " yomksdadzss o
L sdztsls O, CdzS Of Mz dz s Odz o dz' stedH "’ oIz
fMd dzi CIsdoe dz' Mmls! (oadr' H VyY' dz tsjolssjctist cffj taliia’ 22
stcd C sBYf sdzj dzlsdetscts M sdzz yj dedzv B j dgL Odz' H
HoizZvW BSHJt) Oddzw ftetsf Otec’™ dzOd3' dzlz, wed?
OLBBlssoadd Mdedr B ' Bdzce ' Yydes OSCIsdo dzdr s dzi
[iLMmMstckzCIlsktetso Odzd 2 (' jIdcdfOGidedfRudggdidis 4 s d
oS tstcdMmMisOdedzy d@3 MJj usodded = WsttdzOdz! H] G
BjLsfstcdmMistsets C2A9) Belzj € fj) A&z ts dz@ dxl Cdzts md d
Isj B3 ZPeBEW oaafmMsCEz COIsOdz Isdydzz ©OCIsd e dz
yq<edz yded = tsdzj W' odz' eyd ¢ upth € gz® 1) J dzls J =iy ffGopizt:
o SH dz¥ , L sCtej BO, Ctsdzo j oy’ W Yy d g d80 Wdzd ~
fMd dzi CIsde dz' Mmls! L@ 9Q $HgBHdH © @Gtf Odgd'Ols d y dz'
SHjtey Odzgdms LteOLS & Oolststed  tswmdzs 8 Is! |

ek, BB! Ej@Ms! o kot dd §osd
fjtcjlsoctcy ls' MW o fEHOM sk o ]t
[ Cesfstedmlsd? &' Isted H okadzj y¥ ,

jlsddzj dgn ' Ok dgz kO ysksdidi dstdhlsses ok
[uf22, jWiCldodzef dgd dsMEEOSOdZ' L Olststetsdy o]
Sdaj 0 dzQ@y Pz @3z' Hj G HOB] SO d2'(lwtgfFzGdfchy "
fesHEEsd hj 2810.%) s PlsOdz' Isd ydz® OCIdoe dz'
Lzdistso dzPez® dz' flss OL slso d5' Mdzdf R welis Iz  f) datveld:
[1 8 MO. 1 ' HiSe Hds HE L Of tcmyds desiade dzefs
yjdzste fod Hdzk' fslssd OCkdodts’  &jlsd
Flso tstej dzdz? &5 f tetsistsdztso Odetsets yj dzstelz O 9
Okt odrR' HiEEEBE Of HHO' Is! MY G2 deic 5 ¥
Cjdzj tso Odzgd 5 Odz dasds L klso stej dede” 5 € )

o' Hh jfdzj dedz? foslstsdzO0 L flsdss Ods
fjtejlsotstej ddzy CMJOds &0 k& o' HH ds® Y Gifigle:



89

tcJ G dzJ Oy * & -0CUQlo @ cldsd 200 dzls wdz' H[ L OL
COOdz' Isd ydzO ( € dzef joteld) ‘s Odz' HJ 6" H' 9 HtS
y' dz' se dd3d ftesHES sO3dey @Gded » 98HPIsj 6° Od
dzi Mlsj n" sl sted ydesec s dz' Isted(d 2 B3O Iztediny yF 6
LsCte] BO, 2B hsdzf uf stc’ o dgw dzdzv o d S-S d MEGI
‘'dz.) HEGBE] SCtejds' L o' Hdgsh j dgdgv &8 N/
ftosW' dz" @9 tA[H"), O dzj LOcOdz dzgdd3z o ' H dzk
o' Hf so 'fhidz’ te®BLk o3 tcj usoe ddzd . s OlsOdz' Isd
LtcOL C" o dz2 stcdHlkz okcdzj ys ) tej OCy" "’
BOIlsj te' Odz' o, L 5Ctcj &30 B s Odzts s tc ¢ O dz™-48,dzd
CGteOW ' IssfsH' BdzsGts dz stedHlz o kzcdzjQlsd ol
f sHOdz h d~ Hisfdz' Hy J dg f sH' Bded n BOIs j to
sfezdzd n S OOdz L Otste’ 98 twWHE ted Odz ydad
fjtejjlsjtedW Oy v * " da ).

fdLsfswedmls’ L oL S d6H jze ipt@ddsHaaiamipdscsd jsyl
odSsted@lsBozadasf stcd Mistse s Stoj dgdgj L j B2 W C
ftoj CtemMtste” @ ' Ldedr Isdf§ ' oW tadXds jHdZ@ - dgj
cdz' G HOROK Bty z o dMmsC sy M j ydWw " ydz Mts
mftedw’ ey O¢y w3 ¢ dhda dzdzvj d3ydps dz'f teapdp
okedzj SdMmMdzsets G OL Iz 9[20820 HIC oL dslsduedzaijm  LizddD
Ctsdgo jte' Wa MEkeMisteOlslz o ObisMmW jte® ¢ df.
sihdz' Hyjdedr yYydedz' ydedr dzj W'  dz2 © (HT
Fedzj S diplzs s tegj@®C y ' s8¢ dMmde deadzv yd & dzts
cd2, 2 di3se ' todzts, L Zdiss o dzj dzd 2 Zlse stej dzd
fsojterndzgj odrn COttBORBOI' 89 E ftwtsyjfm'™ 0OCIsc
s OCdd3 ydeaspgy j dgd 2 OdzOdz' L. HOdedr dz' Is
dwednr (distOsize 'R QY dz stedHlz okedzi ys¥
2@y df * dzte®&B M' IsO ByJ o dH dz' gy &zG 6 fddm js&
ZzOfmlsdosMisj2, O LOCtY doyddedr B dzOM

I

(W)

=

I

-

©



90

dz' stcdHlz ekcdzjyr, * OCIkzGed Megzd h s fyte
B to° o' Hdesfdls! mMw wW¢ HB dOEZCtseadr HBMd
HtS ftod ¢ dzOH dzd - tesL tosB ¢, M v s o Odzd -
o' HiBo Hdgdr Isjrdesdzse’ ydzdrms ftetsyj MO~

St Oddz ydbdhkizls j L © LOaHW G ( hdtesCddz d3fs
WEdeS y' sdzOdz" L Oy*' °’ hdzv S sd3 o Otc' 8 9 Odgdg  fr

yomisddetsS, hdtedded LOBGtsdj ds’ Lsdd, =

1.4 addzls L, fls tc % s ¢ 'tc G tc OF 'lsj e 6)® d
W HzS Y s daDak s qlotsddshls s¢ s S OB ' HE € toj d3dz

o St dzdz" MIsOB' dz' ded R o dMsCtsjWjClsd:e
C O Od-OEdsuldeslzd = toj yse ddz ° OCkkzOd dd g d
L O9 H Odzdz" 3. J ftoesd3d Mdzts e sfyls w C -0 Rigfsandzd
tjysodds odCttedhlstsobsls: fjtojoOydts 1S H
obcdzj yjo' O jte’ Oczd. | OL dzOYj dzd o5 dzts i’ v
LsCtej O, OC' w¢ dzdL! SO Mils' 26" fMls!
(okecdzj yj o' dafsdgsy tptso, Erfdz'OISY ISy H Olsdz’ Mis
oJHJ HB Ldzd>y ] dzdz? § Jlstse@s’lsd® ®asj to-pd Misg
shdse ' ©ChdH & Ctojdgdz ¥ SO Ot g dz v ) .
odte’ Ldgw st v Mot & kdz' S Odziiscichdsdn s dzdd 1

we odMmMtsCO Ijfdsftese ' Hd fMmis | ~ &3 ydzo,
Csj W' y' ' dals Isjtf dztse tsG ts tetsL M dtej dzdzv , fi
Oy " aoftoctso' Hdegd Cts90 O ftodictsH O, h s, Iz fi)

fdtemf j Sisdodz MISis distsdsts L ©'RUSdzH)AZG d2 dzdzv |

] HOdfS'tigE L H' dz' ftlecOdzOdz' L s Odets dzOz €
LOMOHd Mlseotstej dzdzv dzsoadnr dOdetstetsL d3° tedzd n
smdztso COteB' HIz Ctoj BBdz" 6 HzvW Jtesydm' o
ofdzdo 2 BEHEEZS ISz, BsteW sdzte " f stcd fil



91

M jSlsteOd dz' , Bj 2 Odz ydz' o &zOMmisde smis® ,
Cte dgdz’ © .

#jtjH yYydmdzj dzgdzdr BsHdW ' COy' 2 ( 260z I
zO2B ' dz2 h MisOB "' dz' depdzk? o § @ 9B 1CSH(MPY C (B H
AC)21l][. 10 VWiteBzo Odzdz? C Ot HE Ctoj Bdz
ZOMOBY jtejH bkEdktsod tsHjty Odadzw (Isj i3t j tcOL
Hsd3" h € .

[ dzv o dtetsh zo Odzdzy dzOf " o tetse " Hdzd C 59 (-

od C stcd Mistse z¥ Is B3j stsH Mk dz' BOY"' o1 J te
Bd ssHEZ " Rdlskz® Isy MW dzO  J te] dzj M4 dzdz' tc j
LOtcOa & d L dzd ¥ ytse Isj B j tOlskztcss . c ¢

f sHt' B daj dzd 2 COteB' HBC tofidz’ o o RS jstigtsh
9" HBEkZ9 O' Is' Mw f todi As6j 0 jUsO.ls ZASjOFR dgjSIOOH o
HdzZW BHjtey Odzdz?" OBtOLdodzd- d30OIsjtc’ Odz' o,
H dzw ZOf " oftcseo " Hdzd S s t5° d dzj € Istetsdz- dsdp.
Mistelz ¢ Is ictg Ay o S( dz2OW o dz' Mls L dzO0ydzts’ ¢ &z
CtedmMlsOdz' @ Si C SO "7 LOBtokzHdzj dzdz?" H B
Ctoj d@3dz' ¥, tSHjty Odzse s S dMOdedd3 MY sMtsB SC

[ j IstsH [ 4 dz' ftsdzv ¢ O z odf Otectso zo O
sj B jIcOBBRB60O0 Uy O fBHOd h' 2 CidzH j
L OtetsH € On . 1 OW o dz Mmls: oJ dzd € B° C'dz €M
ZOHd&d" Sk Ht' Bddrm CtedmlsOdz' o, hts dzaf H
oJdzditsets totsL d3 iz,

JHi Y Odzdz?y 8B O ' d3dzck O teasts ezlz ¢ t€ dfefj Islelz’'s 0 )
LOsHWYECd odCtsted Mis Odedzy dIus0@S ta dofifisdérfd?’ volzdls-
Istc O dzimf tstols iz I4f tDEESTT) o [212)( . r dzw fted cde yd dac
LOtcsHSC SkElsotstej dzdzv IsO Wistcd3szo Odzdzy § tsdz' €
dZ0 dcEksOtEPBicOs CO0r ftsoHddzd o OldsmW



92

fsmMszf sotsets LB dz' h jdgdg? NodHSCBMIS' to ts f
o' HECOYyk' s+ mw .,
[ dlstsHd BHJjEYOddz" f BStedmlssets COteB' HEZ
rdzv MmddelsjL k2 SOt HEz Ctoj dzdz’ ¥ o dydiifaie
CVD-d3j Is ts H ( BMOH Y J dzdzW L GOL o 5° W oL
COteBtslsjteds" ydz' twj O¢y" ' L odSsstedMmlsOdadzy
okedzj yiodrms ®RBOILjte" Odz" 9, dBOcdz 2Is] ted3" ydzj
vsO0¢, ' tesdz' L ekcdzjyjoedr O s f get§ ,
SiCbf tcdotsHdIs! HB klsottej dzdg? C OteB' HEZ Ctcj
100/ &0 o Hlsotstet ' WsteBBRIP R HdzSE B o kG C
1 " tesdz' L Stce Odzts§ to d3dzj L 4 d3dzd - BOIsj tc
Ctoj d3dz' ¥ L totsL oddsj detst f Slod R dzj ¥ [ Wi d
fjtcjoOcetss L OLAOyYJ dsets MfsmMmselkz Mddasj L
ftoj] CztocmMstcOr obBpy ‘M L de'sSLB®W L & f totsB dzj
Pdssod odStstedmMlsOdzdzy tsCtoj d3d 15y J tej dz € to ]
1 H" 2Mdzj dets H tsfiisoBls ! ts HBj Goay Gz M fftds te d M iIs 5 G
totsL o ddzj dztsd fYtsojtemdzj®. ttSLEAzWdzj @3B H J Is
tcsL tesBdzy d27 B sSsHd Mddzls ) L BORdRs diiIstsc 5§

s OB dzdj¥ i BsHd BHJjtey Odedzy f stedMmlstsets €

[jlstsH tHjIda Hdz |[[MtsBdde smlySger |} 5
Hdzw fd dals|tsH j oy Odetse t§( 85 G| dzO dz
Ctod dgdz’ ¢
1 2 3 4 5
(dzy SIstetsn " | d3OMd o ded 2 |wdzls § defyd o dzGy 4 [216
Istc Qo dzj dzdz¥|S toj d3dz’' 8 |dz¢ ' dzj My do d
ud

C' dBBdzO s dz' 2
Isj B J cOlskzt
fswelz H J
yJ dzlstc’ o )
Istc © 0 dzj dzdzW




93

lcsHB9 ) J dzdat2 IsOB dzd Yy

1 2 3 4 5
vsdadzlsjL L [ OCIsdotsoOlf Jfdz' COYy" w20 [215
fOdRZOW IS olkzc dzj y- BOC ttsME ts¢ | 200
(Ashape Is © GOL sV sted3d o kzg
synt hesi sdisdessS¢md|ftesyd m°
Ctcgj dzdz’ & dzOw 9 dz' Mmlis!
¢ dzt CsMmiIs®
Ef OCtse € d;
ORI toW dzts G 5
(ssoh ddatse
3 dzd3)
sCMmd ¢ OteB ' K
Ctoj ogdz’ &
sOtBIsj todil 26 dzj y* [ sy dzde ' MilsyHts |[217,
o' Hdgtso dzj diBsdestsC Md|o Otc’ & 9 Odedgy ~500 |21§
H' 8CMdH |[fstedmissmis’
BstoW sdtsae '
(UWOMmls d dz¢ dq
Mmisj oy dz
COteB" HEZ C
[ Ocdz 2Isjtg)l zegdzj y* , |[ sydzdoe ' Mmils!Hs [[219
9 Hdzgso dzj diC tcj dgdz’ ¥ , |9 Otc’ & 9o O dzdzy ~450
fstcdmistsmls
Ctoj ogdz’ &
1 OdesC OfMmisdstej d3dzj L j|f jL s stedMmbH s {[220
o tedMs@BOId Yy’ , |[ftetcmMiststcso &
fodz COB Y sdz’ M o f StcW H C 59 C
MstczC Iskztc O
w dzh f " HA
- 1" totg-j sddgj dgls - "N dqtesC d2 (Hts ([22]
SteG OdzsC to jjStec Odets € to| ff SO totsL o
dr &GO jtc'|dzg d3jL SW]|- tcj §f dz'
- odCtedf- okedzj yimstezCIskzted |HB ][222
fstetsh ¢ 9 |[f Stesh 5¢ |[ftetsyj M 223
Ctcd dgdz’ & Bsy &zd o * Mis

9 Otc" 5 9 O dzda¥
f stedmlstshls

Bstel ts GG ¢ °




94

( dzj SIstetsn " d3" ydzj IstcOo dzj dzdzv BOMd o dzsae ts

1 dZ2Oydzz o Ok ftedo jtelsO f mted M@ d d
jJdzj Clstesn ' d3' Yydzgd d3 IstcOo dzj dzdgv @3 © ' HY S9 ' H dz
L HOIsdz'CiPldeks * H Iz Ctod dgdz’ & Mddzls j L 59 Odetisc t
Wislstsdze d3' de Myd dzy ' ftcd €' d3dzOIlsdz’ 2 Isj d3t
B tesE fitejodh iz’ Istdes itz Mdej ey ! " ¥ B8dn " H
Motz MY j StcOdz’2dBsagd . H 'vOCQL szt [ f St
Ctoj d@gdz" ¥, BSHjty Odztets o twjLbkzd OI" | dzj
6H-Si C, My smisj tol § @] GOMzs i3ddaj By j dey”" Q 2
fstevaHd O, dz' 3y Hdzv o R24. Hdese B BOIsj o' Odzlz

{udodHdes, §'  Hoadh jdzO dz& 3" dzj mpyd dzey’” v
BOIsjtc' Odz' o, Lzd3seo dzj d&zO tsMmtse dzd 9 sMilsw d3qd
fcweo tss HdWJSlsdedms yYJddzste’ & (ted o¢ OtcBREH
Ctoj azdz229 . [ 1 " Headh j dzO WiBlstsdzse d3' dzy mMyd dzy’
lsotstc]j dzdeg" &3 © fsstcdMmlstsdzz h Otc® dzOd2BEY OMIsc

[jJbtsH MddasjL z L jWjijClktdg OOV Wt

1 Of et sdetso Odes 3 stsH Mddalsj L2 L J W ¢
syntre si s o) , hs fjtjHBOYO' oLO" iBsH " ¥ (
COLBYBH Bddd dBodstsSMdHtsd Ctoj dde'5%0 0
1 stedmisd 2 ¢ OteB ' H Ctoj dzdz'i2 0 O(/faR)ls ts @ o t4 tdsro
tcjLbEd SOIs' Bi PC YO aFodj yd i3, IROCKEE
ey fd C° ! MY o 2ANMesyOR'd2 Mddelsnc B [ § o] +
dzj Hstesddnr odnm' Hdzdrmr toj ytsoe d dz, O kOS¢ sy
sy odHdts, tL di3 t6) YyoOmisddese COteB' HEZ €t
COteB' HiEz CtjRddz v dhOHUz’ Wiz - Odz' Ydats’ a3
sBtesB Y .

dlstczC Iskzted Wistcdiso Odzts G s sO¢ d d3
~nOteOCIsjtedL 2z Is! Mw  dzOW 9 dz' Mis¥ L dz€Pf dzto L HSES
tsf tesfmiskz (S1IXC1) OOz yp dz' HyWJdClsd a3t



95

ftedmizlsdzsmls B CtosHsAREH Y CORBF" HE Etty
HJWJCIs' e EfOCtteoCd, ' d@so todets, L OBJL Y j-
LOoaHwC(d yomksCse * 2 dzj o f stcWw HC S8 Odatsls
HisSfdz' HY j d&@ BHJW)OdkFd ©OFJ taf O dedzO d3jfld
fsCtcdlsO OdisteW dzdd3s h Otesds (Istseoh ddzO B dzqd

Ctej dzd@dys |
l S tsted MisOdzdzy § stetsh €' 9 Ctoj dgdz’ 6 wC o
JHddz f "  HRd&HH T SH J te)y OdzdaW Hd MY J 1

OdtsMistczC sktctso Odzts Gifts dz¢ @ @ B[ CHelte d i€ O dfAE 15 d
odr Hdzdr tjOGjdzls' © fteshC' & Ctoj dgdz’ ® .
o' HBEZO Olddils! v fodUulsj &Y § @bkl 0I3
f zOo dzj dadz? Ctoj a3z ¥ (1420 Uw) , dzOMmdz" H ¢
dz0O dzts ¢ dz'q ) iSOG ts

1 Odets € ted Mls Odz' ydzd 2 CRmd W' ¢ @t d3dz 1B
ftso j torHdsj ¥14(@) BBlsO 3§ L 51 tstcd i 0 lstsdz) ( Hz'ls@ ok
o twjLlkzd IsOIs’ ZzOctc' 9 Odzdzy HtotsMmiststiectso s o
RO j 6’ Odz" o ( oz dgjryjidgdzd ntc jdf QIEISS BRALS K] Bz
L ftetsh Csd Ctojidzd@0 ® 2Mted [11RO0He d Mls O dzd 2
d3ts ) dzO 99 0)0Isd dzd L' CSdif j cOls Iz tc dzd d3, ts fi
Isj BB j cOlskztc" , ddyy' " 2 LO IsjdfjtcOlskick
ftcd HIWISOo GgtsB t58 oL O" digsH " & B LB sted Mists
GOL s sH' Bdzd B29 S oy didz' P Isdp tste® * Is+ mw  §fted fr
[HJ Y Odz LtcOLSd COtB' HIz Ctcj d3dz’ ® "' H
B L stcd Mistsc s okzedzj y¥ , O dzj o Is By O |
BJLBH OfOLBd . ¢olststed L OL dzOYyOs s+, hts

Hs " dghdr Isdf " & okcecdzjyjoeadnrms dBOIjtc' O
sy dzd e * Mis! BGHjteylzo Od COteB' H Ctcj d3dz ®
odm' HUzBG (BZOK SB" @dez MIs BteW sdzse ' ¢ C



96

Mo " Hydls! , BuyjodHdsts, s Isj, hts okaedzj
f"H YyoOfm oLO" ®BsH'  ekcedzjys L Ctoj dizgde ' 3.
1 Octc’ 9 Odzgdz? B OGOIstsMmis' dgdzadr o kzcdzj yjoed
Mz "' M@ Wkiddms' ¢ ftod Isj diflj2dls s
‘dzj tolsdz 2 OlsdiaismW j to ftcdotsHdIs! HitS fSHjt
[230 . g W stcdistso Odz ZOdsmMistczC Iskzted Si g
odStedMisOdzedr okcedzj yjodr dzOdztslsteliz'B s tets
hts o sy M’ MddzesjLE ekcdzj yjo dzO dzts
okzedzj ys , O kOSBY H"Wdd we  Isj s dzOlI
SHj toy Odzd ZzOdztsmis j e dz' o COtB " HEZ Ctoj
fsmdz Hse dzg' Mist Ek§ Oz B o B sH IBY hskise , tc°
MW stedstso Odzd n ZOdetsMistczC Iskz to ftcj HiflsOo dzv
f OCs0¢d, P dzgj d3 Mlswis: HJWJCIs® 9.
sOtBtslsj ted3" Yydzaj o' H dztse dzj dzdzv
[JHddd3 L dO2B"' d " jWjClkdoadzdr IO o ¢
Ctoj dgdz’ ¥ o diaBAS ldlsj ' tfiply’ yWA) o ' H detso dzj dadzy tsC f
Ctecj dB3dz' ¢ o COtBwslsjtodzs Yydzedrm toj O¢y' BB dzts !
Ctej dddz" ¥ Si O. 19" HiMMd oddadSC O "HjjWwW ftofs
mMddzlsjLz C€OtB'  HEZ Ctoj dzdz © , 9 (¢ Hstdchiyftdids ts & |
Cted dgdz" ¥ Ctoj dsdzj L J dsdz’ [ [ a1 ©SOtcw € dz'o Iz alz) dzlg
tcjysoddzz o ftstcOR Ctoj dzgdzaj L j dzdats”’ BOIstc (d -
Cto dzgdzj L § o3dz Csdif sL dIsd, hts odCtsted Mlist
okedzj yiodnr &jL SHdstwd Misr ©ROBJgEcOIs" s
sy SkoOld WttRkzo Odzdzv fstedfistsets  dzO dzt
9 ' Hftseo Hdzs Hts kdflkz odn ' Hdats® Ctoj dzdaj L j C
| Sdztso dzts & ftosB dzj dBts ) mMddalsj L ° dz0O
M¢ &zOH dz' Mis Codzlstets dzé b ,totsfR)ls s O € s o fr) ISVOic dylz
MistczClskzted COtB' HEZ SCtoj dddz ¥ © Edtseo On 9o



97

[ dzv MmddasjL 2 ftstedmMlstsets Si v oadSstdmls
St Odzg ydedm tojysoaddz o §sted Stoj dsdzj L § O
tjLzdz sOIs" CodpW dapddrtc 048 [ wffotesdz Lk st
COBBIsjtedd Yydzse s o€ e jztzezizy fzdpezts cotz ¢ MARTRY
Uu) BHjyOdts COtB' H SCtoj 3dZ/ @31 §dltdst

JHdd "L My sMtsB' 8 ©HJjtey Odzdzg?"  tstcd Ml
LOMistsMize @dedd® eds'yj Mz L dzOMsikzf dddz ¢ C
CoikfsL ds® Bic® 1220 PUdew [ftedclskzo Odedg”
Ctoj Bdzgj L j Bdetsets G jdz¢ (sO o' HYtse ' Hdzs € iy,
fsdz Bjte Wjksdkkz kO W sttkOd H jdz SOk, @ s
dz stcOlk dz Cjz5 Hts SOCdR cjdz' o ftedotst
odh ddid TOEOCIsjtedmilsdS Odq f sted flstsfls
COtBBlsj ods' Yydese s § ot (Sl 1RJ W wisls @ Hdd8l N
feslsd 0,cl,Bselinfiictslsd 45  dzcg) . 1 90y 08 yd
TOEOCIjtedMisdS COkB' HE Ctjdd ¥ bk odf
dz' stcOlslz dzg° ¢ j dz¥ , OQolststced 990308 Is! , -hts
tj Gdzs ¥ Yysets OGjdzZsO. [HdOS, OS2 odf
sMC' dzr € LB &0 ROtOSljttdmisds §tedflst
Yyofmisddzst COtB' HIz Citoj dgdz & , hts Wtediz®
f5COLOdzd, fhts LO dzOWodetsfls' dz' lsteOlslz
Flsostes ‘ Is! v COteB' H Ctoj Bhztlzl st tstc QK
o' HiMkzlsdztsfm)s ( 5 Ni (Ne@Isd 1000 dzdg) . 1 ° Iste
COOd Isdydzz H' 5, &Bsyj L& ds¥oOld =°'H
CRBf sdzj dzls' © COtB' HEZ OB Mddz ydukz dz ¢
Elso stcj dzdzt SO ted Mg Qer'tsoc 5 tetsL 3 to b, W s@ i3Iz ® O
COtB' HEzZ SCtjdde ¥ L  odhddd Isj § gl s di
Wstelslzo Odzdzs f stedMmistsmis 9 BHJjYOddr L to
(s8¢ MdH VLG IsSd fifjudz' ) ' H YyOf totsL ¢ ZOHE o



98

]l {sHOd sz € OL Odzts, hts o Otc' & 9 Odz
odrn" " Hdedr CMjtetsejdzvr HBLOBAZY' tjclzdz o
COWB' Hiz Getpg 'BBlz' ¥ HS; AVH B, 01 €Wipsa®,H3 B, f
>100 2883 [polbtsted tsifl O adgOdF s + hts ° Ad
Octej cGOY" fjtoddeadzgdn Ctsdzs’ Hdedr yYOflsd
99 jHjdedgvW a3 to" L dzdr G dzt Ctsflsj 2 dz' IsteOlslz ¢

sOteB' H Ctojdgdz & L B tsdkse' ' dOdsH
LdzOyded?2 ' delsjtejmMslz mdgdow j &@Mmbdigdedsmls! IsC
sO¢" E BO' qBdesets Si C O Si C E VWstd
odStedMisOdzedz’ COteB' HIz Ctoj dsdz’ 8 [2234. d3' y dzj

1S tsf sH' B da Cted Mis ©dzd COtB " HEZ C 1
o' Hdetsizdz? &3 HBo Y ddzd HHOH "'Odgj'lsde @ j() 1LQDB Y O
o Otc" ¥ 9 Olsdmw o LSOO dedz®B) B JO-B(BBOHJ Y -
Ctodisf sdzj dzgls' @ CjteOds §d ' Cwdmlstekzs y' 2 dzg
ftoj HMIsOo dzw 6 Is! ' dzls ptd i CHedRY s dAsts® € o d @3
J dzj € Is tcts dzdzd ~ ftedmistes’™ o . 1 jtoj 8 Oc Oz 9
OLdOyjdedr Yy dzj2 * 2666 oadmMsCO Isjtedy
o JdzdCtss o jdzduyddass LiOB B del detOdzj »jtHatzd o (
[235.

{ Mdzse dzd &3  yd dzdzd ¢ OB, § MEJE OwY telf 9 © i3l
9 ' Hdzso dzj dzda¥ sO Isdf dzOdesflstezCIskzted H
f stedmils' Mmis: 9 'oH 20 | BRC sy / FilsBEzC stz
St Bdaj L J Bded » 2By s i stedMs@ds S8 C te jsu
' tetsdz’ Lk "' d@tagddfdzjalfaRizfg’ Stk sLdls' o
4/ S(4Q1).) i3’ dgBdzs yOMmisd dzs¢ OBt dzZO s 9 Bz € 5 d
COtB" HEZ Ctojd3dz’ ¥ sy j o0tk ¥ 90 @ LKA
odSEtsted MisBdzdlr SOy " olzedzj yJj dz. v O¢,
Stec Odz ydetsets ftoj C 2temsiclQ 9ls O jdc'j o dty hOf dgdz’

-



99

SiC (B'"dhj 7P%]1 Hkdelkd Qi ® Mw f jtcj o
Cted dgdz" ¢ bk Wtsteds dzOdzRBGsdzsCtsdz (B dz! hj €

s Oty B ydzd d3 o H dzts olag jdzalzjdy | s3kzd &zj Yo s
sfdeso -1 5SBAO MOR OtesL d ©Hjtoy Odes € OteB " H
totsL o d dzgj dets® f BloQ O fatdej ¥ls O Idstc ¥ sdztse ' ' 6 dad
OBt ROWREIckB s &z O Istedo Odz thisy tet€ Pjelglts Is(j ¢
ftod MBIM® Uuw fHtodosHdIs! HB Eklsotstej dadaw d
50090 dzdz IsO HBo )y figids® Vst ddziLhej' d2 O f deteyy 5 iz
20 GtsH 9 HBEZoO' s Mw W istcdikzo Odzadz¥1 0dRO dzizds
Hso ) ddziz 1BdsCez h §

vjtedd ydzO tsBttsB SO 3§ otz Hgdd - o 20
(BHJj ) OdedSils O WuziteW zted dztseo se s M dtelskz) ff
MjtjHBadh " ftcdosHdIs! Hts Bklse st dzdzv  dzaC
Ctej i3z’ ¢ L sV sdsc' ‘239 § gty dedidpls AL fipd
B ~nOdz' L B3sd3 ftcd Isj B jcOlskzte® odhj 800
yofmlsdded eokedzjyjoeots’™ WOLd o' H Ctoj d3dzj L §
MW j tc. lted Isj s jteOlskzte" BdzdL' ¢€ts 1350 |
o kzcwzj p Ctoj dzdzj L § d3gdz' 2 BOIsted y* L H' ¢
BsdetstsCMdHlEz Ctoj di3dz & . l dzOfmdz' HisC HdW L
MW jtcOdRd o  HBEZOO' Is! Mw W istcdizo Odzdz" 5B tsdz
okedzj yjotsets WHtO hMdzwatsdy { tctsHzB tcsdpOo difia
Wstedzgze Ist v f stesy dzd mMis® MW jted COteB' HE
sBdzsdld o&tsykzls! o Otc' 8 9 Olsdmw 3 Ba ks
Isjted3’" ydes’” tBRBICd o' HfBo ' Hddts |

U]Jtlod3ssBtesBC O oakzedzj yjodmas dzOdzslstclzB ¢
HS Wistodiszo Odzdzy dzOdztso s zR89s.dz K Prc®@ ' s 2y we,
MstczClskzted dOdtsotsdkzsC dzO Si C &O° B My,
ZOdtsIstelzB 5 ¢, hts ftcdoetsHdIs! Hs ' °n C0C
M smtsB kz SHJ toy OdadzV BZOdzso s sz ¢ OPBE



100

Bsy dzd e " Mist Csdalstetsdzse ¢ dz € sfyls” Ctcd d3dzd
sBtetsB ¢ d.

tdLizdz O3 CCOtwBBlIsj ted3 yYydese s -Sil)H dz
Hsf so Odzse s o lzcdzj yJ o d-i3H a cukFplsi S A dddy * ¢
Ctog dzdz' & o dCdzy iz B i3 Afridstdglg Istc =2ddsc s  BL
i J tco d dzdzd n CtedMlsOdz' Is' o Si d 9" Hf s9 " HC
Yyomilsddzess. Astedszo Odzdzy §tsdz' Sted MisOdz" ydzd .
o' HBZo O Is! W o dzOMdz' HSS 5o j ton degk®fs’ d3H |
fted oadhdr IbjditfjtcOlskzteOrR MddasjLkz (1500
ftcdotsHdls! HS G Odz! dzszeo Odzdz? twtsMmislz Oc dzts«
sBd3 N4 dedzy s jtorndzd ots’™ HWEkL

[ Ocdz 21Isjted3s” ydzi o-C B faBdzizy flzdgitzd 3 z € g3t ts

[ Sdesdi] 35 Bj L 5§ B BBy £\ 0,66 MG 1 o
¢ OtcB " H Ctej dzdz' & SHJjtey Odets dzdL ! Ctsls§ &3 J
HisH O9 O dadaw BOG ek'tesj)d3dzj B J dsded Ry ¢ Csdif sL d
Mddzals j L soa Odedr "L ¢ jdz' 9 € sikifsteizddE? widpdzd
SO Cto dziEll L J gi® jey Odz' dzOdzsCted MisOdz' yda
Si o, BOE s dzdy ukz "dddzz L OB stesdzj dgts’
Cted dgdz’ ¢ (5, 3 il) Is © ftosW o dzv 8 Is! Wt
Isj &3 j e Olskztc" .

v O¢ Lo Odzd &3 dzdpdBY tsls P& tgg ydzd o3 o' Hdzso
Ctej dBdzj L j dsdzed 7 S tsdB3f sL dls' 9 BOcds ‘' &3 fted
Mddzals j L s Odes Zj L s stediB d 2 | OOtwB "HHEZ' Caz | o
B tcCzoOdy ftets H' ¥ Ctoj d3dej L j dzdad = d30Ofstis d

COteB' H GCtoj dgdg' © , wed?2 bkleotstet ‘' Isi v o
okedzj yjots’ M zZOH s 57 . ] sted Mis™ Mis! o kzc
MstczCIskztcz C OB HEZ Ctoj d3dz © . v O¢, 9 d¢ts

W stodszo Odzdz € kB ' WEHB( H fjlstisjbdts bt | d§dR)Q ¢k
stcdodd3' wde EfOCsoCd Stoj ddajL j Bdeds MW j



101

slsted 3OS ¢ J ¢ NSO cAs ddD Hzts Hzl Is Bidzrj dida) z ¢ dizjdag /2
SHJjtey Odets dzO thdzatsoe BJ-1 BY stod fils oc@ d4Ofy
ftotsyydfigzls j Lz § jtcj HBOYO® ® ' Hdztso dzj dedgw ¢
Ok WwWECtEts L HOIId HdgWEZdzHEzo OIsd E ok
1oo6wLICEd B oddedC O ils! , iTwlzddzlms6ls ' Lirpdofyla j
LOd dzs¥ls! © L blso tste) dedg'Cds bclise © \PliROs I2S
odMsCtslsj BB j cOlskztcdzts’ Is§ ted3tsH  dz® 3C y daBo Is
f 5w Mmdgs & Is Ldzd )y jdgdzv d3 h e dHC BMIs' tetsfmis iz
Fyomls® o tj0OCy"' ' d@Ocdz ¥ L 6cOLtoats’™ W OL
LOOVYISBHR yjdedds oL d3' tocsd3 f stc o9 dC sted Mis O
v o9odfoOHSCE HdWEL BOG dz" ¢ 9 ' HEC dz
St°ber/ w4 Wottdzz' Is! Mw THIJC * EEsHSPMZY G TBWY'IsWz te[c

[ Ocdz 21Isj ted3 ydaj 9 ' Hdztso dzj dzdze L 5§ sz )l
Ctojdzdzj L j-(BE SB)AXKISIO okzcedzj yr fHtoed o Hdzts
(650 Ud) ftocdotsHdIs! HS Wistedsze Odgdzgv- d
BsHdW SOy ', it R"OLOCkjtedLE' s'MeEBL
bolststed o' HAd&Z YOs ! zyofls 5O dz'f s tsp)j iy’ M
COOdz' L Olststs, O I[sO¢C 5y L dzO y dats ¢ B otk
C' ' dzyjotsets dBOIsjte' Odzze. 1 6" Hdgs L HOdzd dzgd
Mddzls j L so @Qdef@L € S & L dgOydets dzd y y O, dz’
Ctoj dgdzj L j d3dzed = dBOtedy’! , hts, tyj odHdzas,
ftosyd M mMddzsj Lz €Ot ' HE GCtoj dgde & wEC t
ftcdotsHdlIs! HS Ctdk0f Mk yoOfmlsdded d&3jL tsml
LOf totsf S dztrp-QigiAfc ' = , 5 WEDlsCdEZ 29 'frHfdzts o dzs H '
Cto dzdz’ ¢ wed?2 o fHOd "Rz oL O @sH
Ctoj dBdz' 5. 1 8COLOds, Mt vydhmlsd?2 Stj kd
(9" Hdzso dzj-UAY" 3 BB A9 " HA3 dzz © ' H C OteB' HE
of s&wa Odz Mmls! BjLsMistczCIskztcd odr"' HddzasG &



102

me " Hydls! ftcs 90y d&zde kz totsdz! okedzj yj otse
Ctej BBdzgj L j B3dzed 7 Isj B dz@®@B®Y. 9o E Htetsyjm' toj OF

IS stcd MisOdzdzy f tsdz' C OteB s dzOdz' o

l esmsykz o Odzdgw Ctoj dzdzj L § dSBASE T ttHwtf &
dzd L Stsdisdzj C 2dzv teded = 1 st R O tdz0ts fipd dz@diZday o
OlsdstsmW j to° ftcd 1300 Uu ftslwetsds 2 ¢
of BteWHC S 0Odzd?2 HBILfstedmMisd?2 COtB" H Cto
(6507 8 0 07 320 [ | QfstotOyds( 2 d&3j lssH &ZzOdsS Ofls
fsdz’ C OteB s dzOdz' o odJHO Is! Mw Hisfd Is 1
LOLdOyjd2 ftoj Ctemsted oy &Y Is!'h sz tsfiyg) ts
yddesdzs mMftedw ' Wstcddzo Odadzte W OLd $ OteB' HIz

[ Olstedzflus i3j ssHisd3 L o dCtsted MisOdzdzgy d3 f tsd
Ctoj BBdzj L jdidzedmn [ [ WC IseojtcHdRm Isj d3tf dzOIls* ¢
Ctej dgdz' ® , h s TOtOClkjtedL ' s fw f totsf
B L stcd P Mist ) s’ o dagv dzts L H o tsn aaf dgd t
ZOdets o sdztsC dzOdsd S OteB " H Ctoj dgdz' ¥ Isted o d d3’
n O OCIsjtedL iz Is! Mw odh =8 IsJ ted3” ydztse Mis
oL slsiz) , O bOSHKY B' d htss 7 fgd Is tdsifls ¥ ts BYOE odj
fnds e) .

I My " dz¥ 9 Odzdav B Yds ¢ ff tc §if & At @4 oz f t
' deskzlso stes 9 Oyj &3 ( OL 15 HI P60 B ®dz0 Gls &3l y Wifj
L Olse jtoH dedz? dz0 s IsteWw ftod Isj &3 j cOIlskzt
AC ftedetsHdls! H-C {ztgHisg @ dzdfs edf @dstelts f * dz
[244] . 1 Otc" ¥ 9 Odzdzg? o 3" Miskz ' deskzlsoa tstc® 9 O Y
tcj clzdzt 9 Olsd BB MIBOBMIs?! ©EO A tc i L4SEHzZUA)S ¢
SHjtey Odzdr dBEOIsjtc’ Odz' o .

l stedmisd?2 ¢ OteB RO s g3iadj twdedsfiplinms fls to
BOS s sted MpkMBazd GHIFEH S &' Y e s Al P i
9 Cdz¢ Yo' Isj i3 dzOIlslzo Odzdzy d3ts dzlp & f ipy tiz@etg d & dzd



103

(vuehA]), mMkzy' dz@ detste M" sC s YyoOmMsCtsots Wis
MY stcdBtse Odzs” G jdzjots’ WOLd o sd &g tzd
Bsdzj Sz vsuwhy dZOoCtsdts M ' IsSd yvyad. 1l
SHjty Odzd?2 ROLjte' Oz ftotsy Otet 9 Oczd 1 toq
ftcdotsHddzs HBs Eklsetstcj dadg?y Si C.

ldMsSCsof steWHEC 59 Odz' dZO dzts ils j toy dz Si |
(24071 7 6 07/ dBH | to ysQ oty dzQigj dedsdgia®dizts ¢ O fg4Sd .dzéc & 9 «
ftejCjteOR Yydz (od &Bjted odSstedMmlsOdts -te
1,35td Md &zOyd S dzts@ j € MOde, -1 5 .totsfigtiey jdsef A | dgdz
odHOMY dd ' fMdv Isjted ydos' b4 istdzp dedef)' [ 9 st
cjfdz ¢ odn' Hdzsets Isj B &zOLz.

] S sOdiAgdy C OB HE StjBdz ¢ o COOM L

1eOLS¢d SiC L dOdegd My deddzsd  jtej n' Hdzd d
odmsCkz COlsOdz' Isd ydzkz LHOIdz Mmls! ) L
odMBStsjSLBlsj e Ydeckrs j BPOS Wjkde % v Oz § |
COtB' H Ctojdids & (igGEBdg0 , § WosjStedew 0] fi
OCldodz Mis! o t©jOCY ~ fHwksets ¢ dMmdzj
sj B jtcOztcdzd R4 AHuOLEBRORDAR O] | MSC O C ¢
OBdodz fMis! O MmjdiClsdedz Mls! COOd L O
LOd' L O 20 dzsfy' H s ifwOste@ tolef' gtk i dsdz’ & j ds5i240tc O
Ua). 1 jtejoOcOdid odSstedMmlsOdesdzy ¢ OteB' HLE
LOLdOYj descBz s j B j 'O B tsdzts B d i)'ts © O Lifdsdd ¢
9 ' H3 dzz 9" H BECMdHddrs desf’ "o dzaj Mizdz W
fOted SO MitsdzS ' et d.

| OdetslstezB S d S OteB' HEZ Ctoj dBde' ¥ L dzOdzj f
feswoaddd oadmMtsSk ¢ OlOd Isduxsz dS)daflsdz tofipts
9dB i BBotsets tsCdMmdzj dzdz? Mm' tcC SOBSHA® HIS
fjdzj Clsd @48 .ls) ) Hfjfzlsdz Mls! B Yydedrm et
fswides * Is! v L H® 2iEE]dasZ'Cd3 s i dgtfs @ @lplz’ taff) Iz |

C



104

B Ctesfekzdlskzte’ COtB' HE Stojdi3de ¢ (fdlstsi
40 % dag) . ste' @3 odmMsC s’ COlOdz Isd ydzts’
nOwOSIsjtedLEs 5! My o dMsC sy Moy’ 2 dase
LzdBBsodzj dzgs LB dzt h jdzdgw o5 o ' dz' dEsEES HizB OF ta
fstc' adWdets L bwOHdY 2ddid COOd L Ot
odqHOMY ' ! v L Yt SOOd Isdyds’ ¢ tsdhiift
(MEsdzH J dzMtso OdzO o BHO dz2O0 o jterndz' € OISO
YOMmisdds  detmsfy'd2O, frig o § @15tz 2 dzB C § tif vy d fats o3
OCIkdodzdn yYjdzste' © S OOd L OO (tosHLE
9" HBEZO O' Is! w. 1ted yY! ke @ dh° ste OH d 1
oS stedmlsOdzdzy 3 detsf' " & kOS IR W& s€ Gididak
F ftc' odwdzdz L COteB' HisdgE Ctej oBdz' 8 L OL
" HC dzOH j dz m' € d) O HE fBodesec s B dzt
odMsSkz COOd sdydzz 0OCIdoe dz fls! BSHJ oy
G' fobgadzislstc' " dz! SeasG tf O dMOE O IISOCEY ¢
COB' HE CtipkdEstpddeEB! o L dZOydshz tsf
' tCtsotsHd oMmjtejHdde dzOdetslstclzetsS ¢ Otes

B CusCOf dVidshls' . st' & ssds, LCkojdsd
TOLOCjtedLl k' Y e dMEsSE ' d dg Mlss
Cojkdz “). 4 HesW' & 20 fediesHO {0 jtor

fsfddzs 9 Olsd wWodhj 24 CtetsC Of " dzWvtcdatsfyls® |
1 Odzj j dzdz" CMJS Ot HIz dits dz' ger HLjOAZEZ d )
ftcdotsHdlIs! HS LitsMisOdedzy (dz20O f SBteWHESE)
'L sd3) L jEiOdatz j slOO dzz f ste' 9 daW dztsAlLD; (Reff € t
1807 a9Sdzts 249 . [ | ded ) j dede® C OlsOdz' Isd ydats'  C
SCMdHE Odzs B dasted Wi swidipdg? wis 'Ooflgd dz' dzts® o 1
5O dsf' W, 1sHESOR] 'LtsdHS@&dHEWESL GO
B dzj § &z dzd , fted Y!' sz EZleottjdde" yd§ dz
1 tod flz lsodss Hipisdizts©  f Oted dzj HtodotsHdl! HisdzE



105

LOaHWC( "' dzd telsdzts s detsfp* w Si C. Il dh o
Bsdz" BH ] dzz dzO desfyp' ' COteB" " H' Ctoj dzgde' & I
HotsaBO WOSkHE®Bg, L®oanwCd odmss 2 s

Cte Bz ¥ o dH " dzj dzdg Sl § dztdds f fhod0 s P! toy
OCIsdo dets’ -HWe@cdj., a8 d3' YydzO© ' dzj tclsdz’ fMmls S
OCIsdodztss WOLESE SO HBLOBMY ‘24Fzj e G5 ~ ¢

1 OMmissmMikzeo Odzdzy ydmlssets S OB HEZ §toj d3c
yJ o' dsm Wl detkO@LHdzHBL 9 s5dzv f " HodhdlIsd
sO¢Cdrs MdMlsidz © ftetsyim' Ldaj" CtsHY J dadav ¢

fddalsd sdydets”™ Mmkds™ "°, h"ts & Misdls! £Jq
[sfkzoOddzy SCOB' HE Ctoj Gtetes by j 8'd M &P
BzOCstetsHdzds BjlkOd o, O kOCEY ' Hodh
MC E2q dzsmlis® ftcdoBH(JIs! HtS " He dh j dadgv o
) tej OCy" ’ ¢ d mdzj dzdzw BsdtssSCMdHlEz okcc

ftoesRd MizscdgBdOE®EEORd. 1 OosHwed R' &3 ydz 2
dzj 6¢J o' HBCt]j dzdzj dedegv OCIsdodets™ W OLJ |
CdMmdzsilstss .

l S sted MiSORAzL [ ste' o dzv dzs tetsL o d dzj Wztsy) |
SHjtey Odzes e 5 ) Is ts Hotdsdsdafataisly ‘| Wit s fn° v §
9 0dzOHddz " esW sMW Ok (VPO) o tj0OCy" "’
Odze' HtedH L OaHwCd ¢ tsdzlstetsdzs Isj &3 j cOIskzt
f " Hodhdld odr'H VyY' dz tso 56 B5] {f tc tuHldz®EBIS zdz! (c
Md dzj SIsde dz Mmls: L O BBOdzj -7 d&®’e d dzg H OO dz¢ 'd3st
odCtstedmlstsolzo Olsd odmMtsC f Oy’ Odz' dz' Is d
Cto dzdz’ ¢ nOtcOCIsjtedLz Is! Mw odhdd3 odn t
OdzG " HtcdHtSAE @ f stc’ o dzv dzdz' WV G dig BdBdzvd3dzdh
My dzj Slsdoadesfils® L O Yy dz2 sodd3 ftesHEZC s
Is O, hts 90Oy dzde ' hj, odMsCtss Isjfdsftetse



106

ZsCOdz degdr fitcjcete" 9" 9 COIOdz Isdyded= Yy
fSHOM ht5¢ 5o 5@ M izddze]

stsd3B " dzlzo Odzdz? ' HEtSHEZ HB MddB jsidds dzy
B SBHBSdR O OMmMisddzeclz HO' &y dzdes ' Mmis!
3" Misdils! ° dz€ Of Mizdzr B9 Odz SO C Ol Isd yd
MlstczCIlskztc O L Otfias B ' @20 'dats yipt'IsY @atz & ¢ OlOd
sj B j eOlskteOR " ttsdz Ltk 1300 Aw. [H]t)!
COBOdz' Isdydetss OCIsdoedz Mise o tj OCy' =~ ¢
tej Oy~ d&O 270 s dzdyud, dzg )y YOI sE ¢

1 Odzts y © fij Is dNdz dzOdzj M j dz dz0 dzOdztsf tsted f
sCdMmdzj dzd?2 COteB ' ¥ SH Gtz C Pl OWd oy ydzkz
okedzj CdMmMzslsdetsc 5  t62pY tstc df' SdrGhipdzj digd 19 © d&zi C[
f " Hodh jdzdzv &3 C OlsOdz' Isd ydats® g & 15 df alatptezm IsC C
Ctoj dzgdz’ ¥ L Oo HNAEQ] CAfdiz] Ms@ZEz L tcOL Sk, W
mMddz" yduk dz €jdz¢ ftcd Isj &3 j ttOlszteo d WHotZWE®
Mils OBECdadesjtictdSsw e sdz o M! se s YOMEz o f tslstsA

[jJLBfBtedMmis' dzO dztize szt § dz@' iU @iwBZ H 59 O
CtcOW ' Istsf sH ' B dzd o3 okedzi yd d3 ftosw o dzv 8 Is
WElssC OlOdz' sdydese s o dds 'datzindzdzy Mmd s 10 @%Als @
ltcsHEZCIsdo dz' Mlis+ odH"' dzj dgdzv o SH dz¥ H dzw
LB ' dz hz' IsHfmwe L HBH,jd o Odsgts fntsdzv y o
Sftesd’ daj dedzv o ttsL yd dz L 3CRtd &/ Cafldy an, (¢
10 HE®RCEZ Ooltstc' © o9BRZHBOOdzd?2 okcodzj y' ¢«
Jdzj SIstesdzed IsO ftsMmddzt 9 Olsd { tscedudQidizizyL frp
tc1 (1314) HtsSL & tsclzv ’ ftedmMEstcdIlsd 9 dztso dz¥ 9 (
G' HesS Mddz! dzad d3d Odz' tsdzO d3q .

bHMBB Y W otsHdz YtedmMisddyz ¢ OteB ' HESM

1) dZ2Oyded 2 C delsj tej f  H®HnfoaS woaiagi Wit o daOd SagiddfsS,
sdese ' C OtBZ5%2B9. Ctoj dzdz’ & |



107

Q¢ dOdeslstczBCd COteB' HEZ Ctoj d3dz © , t
BOGOIssMIs' dzdzd ~ okzedzj yj o dn kOdzsIstclzB 5 €
OHMBtBlZo Olsd 0, 2 d3OM. % o 254 dz¥ histe JIZO2,3 1
odh g, dz' y OHfMmBteBYy' 2 2O L HOdEZL M z0O dzts IOt I£
Yy' sz  Mmdz' H 9" H3 IsdlIsd, hts dzOdztslstelzB € «
okdadzj yjoddkd rROwOCIsjtedL ¥ Is! v o dh, ¢ d3jc
tctsL o d dzj detsé 5o jton dbje) ,( 6@ AL BDH0Is ' d3

odzzlstc’ M dz' 2L H ' tOQF sdets[C oL O dBSH " ° L 59 dz
Ctej dBBdz" * a3 ISO o9 dHOdzj dzdz? dzj f testej OG 59 Odzts ¢
6jOCy' . lwd IdMSOS &jd"j 1,7 [t1O S

C'dz €' MmisH fsecdzddzzlstsets o tsHddzs Hiftgd aal My
okcdzj yiodms dOdslstclze 5¢, fitejodhikzs yd
19008 yd dO© o y' desdZz i3j dz2' f ted H Ols dz' t
H dzw OHfMtsteB y' ’ o B Hdz¥ |, dz' 3y eokddsj yf ' Ho
OHMtsteB Yy W 9 tSH dz¥ C OtemBdzjHdEQR d@QCYjodgdz’ frfls ¢ ts BBL
st y€S tso d A[256.0tew H ' o

ldasHwyd L LtcOrnkzdt o, od¢ sdOdzdn
(DFT), jdgjteec' w LoOwWLSCE oBHM L dOdssl
fstc' adgvdzs L ydmlsd ddd o 2859kzj y ) delf] dgdf O €z dzt
Qolststcd ©BOYOE [s! ) YyomlsS sots Gjilsjtetst ts
L OteW H d, hts o' Mlswis! imw O Mmils' dz€ On daC
" dzHECZo Olsd HJf sd 0 dBsdzj ¢ kzd o tSH dgb
LOOW L zZo Od2Bs. o sHdzs |

1 Jteit  6zls mls od¢ tsted Mmis ©dadzw mMdMmilsj o3
fsCOL OO ttuL@Bi EtDOE] LO" di3BsH "’ aB3ts
ZOdtslstcelzB S Oz € OteB " H Iz Ofsts 3R] 257" Hsts f Ha (
LobOwWLCE dsdzy Ckdzd o tSH d2¥ L dzO dprzizts Is tictiseshds @c
HsfzoOdzgdgw dz' Is" "' &3 (" H 0,086 HB 0, 211
LOWHE L dz'Is' 8 dzg0O dOzslstcze Clz. 6" Hdts



108

COteB' HEZ Ctcj dsdz' & , Hist s Odz' z' s d3, Bt
otsHdzt (dzO ©HfdedO Iy ds d3iz’ Idn jste)j ,H dgv  j dzj te G
iJl. [HjteyOde tjLEzdz IsOIsd Oolststed ff sW fds
Mo 2 o0dzjdzlsdzad? jdzj Slstetsdz dzOdesistclzB € O3
SiC sO ftsfddzs oLO" iBsH' B8 i3 Y s &OWkBd
Ctej dBdz' ¥, HBH RDOdetss dz' s * o5 |

[ s o Odzdzy dzOdztsIs ez B t60s ts SO R Holel © B ks g Id3
L dzOydetséts tesfmiskz " 7 My’ 2dats’ * d3datsmis
Isj &3 j cOlsztc O) E ftstc’ o dg¥ dzdz L dzj HY ts¢
okedzj yjoddd dzOdeslstclz @390 d3du GS0q 21 786" fifid MO
OQolssted § sWdgs 8Is' ff jtoj dgj i dedza" d3 L OtV H Iz
lted Yy sz 9" Hd3" yo' Is': mw, hs dzj HisS s Odz
LO kdisod BdzdL' CHEERECcfPtcOBicOCIsg tclf BEfmis' i)
LHOIsdz s HBs otsHdzt o f tstc’ o dzgV dzdz L ol
fjtoj desitsds L OtWHE L Olstsdz' 9 Ctoj GKidzCs  flzod
dzOw 9 dz' Mmls odMsCtsi dzj tec § Is d ydzd & IGGHABamBRY
Cto dzdz’ ¢ , Hsf so Odedr € Odz' * o, 9 JHJ HT
odoe " dz dzgj dzgdz?" OHMBcBSo Odzglsets o SH dzg¥ h s
AtsEts LB R ¢ Odadav |

s O0Cdd3 ydudaseis dzjiedzts B O Olsts to' L dzdr "
COteB' HE B dgd'ds ,yoOs Is! jdzj Slstetsn * a3 ydzj
COteBslsj ted3’ ydzj / 306 dz' 2 Isj to@i3tc judedei Lo dgdiefsd dX
O OMisddze L O EyOmlsr ftsdz' ¢ Ot tsMmd dzO dz
f sdz’ & OteB Sldnd OO leRjEdsds H 5 3, BO" dgQRdofrHls f
fstedmlssmis®, O OCtY oBdztsH" ' ftetsist
hts totsB dls! HOdzd?2 d3j ssH dzO2B " dz' b § teft
odSCttedMisOdzdzg? d@3 ¢ OlsOdz' L Olstste’ & HdzW L dgj ¢
B IssH BOGdz 2Isj tgdizdaydets ¢ fsH dAOCH degsa dit O' Is! fr
9dC sted Mls ©dzdaw Bj IstsH ' o dzOdzts € Ofls d dzc Iz



109

BOGdz 2Isjtcd3’ ydesegts o Hdzso dzj dzdz? dzO@O e OC |
o Otcls' Mlst odn'  Hdzdmr ] Yysoddz OBt dzj sB R
tsB tdB H dzw 9 dH Odzj dedzw COOdz' L Olststc O, o
zO02B " &z h tsflsd®Od dddd HdkYy fwollsdscd d3j
Ctej gz’ o LOddh O Is' v  C Otss tsls j-Qotel dydddjL j
CsBf sLdls’ o. [ dz¥ H MW G dzj dzdzv Isdz®Bo ¢ M dzm |1
odh jods dzOH jdzdd3, dzjtsBr' Hdzd2 toj Isj dz' dzd 2
CsdBf sdzgj dglsd wSdo R"OLOSIljtedLzé s Mw WG ¢
LsCtej BO BjL Y Ste.

I dfdzse Cd HE BEd"HE & sjtcOkzicd

] Yy dzts Bz, dzj L 8 Oy O8 yd fgaPe dg' dgdsy dzd'?2 tis
HisfMdz" HYy jda, ©® B d&OMI® dzgjode yj dsets
OCIskzOdz dzd » H dzzOEAsMesdplz € s 2 & s &I fidd Q ds® @iy i
hts Mistshiz® s v, iRSips§ & tze g " it bo d~f un
Flsegtadn tj OCYy  2dzedr MEB THRick ©5 B das dz@ad
LHOIdz Mmlis! ' Ldedr vyYjlbojtlsddzdzgdr Odsdz °
ftesy MOr dsdetsils | di3f dzOIs dets G t5, so¢ B ' Is
od¢tsted Mmls O©dadz” o3 B ' WlkdeC y' tsdat-tzy ded = s Is § 634
Hisdzlz € dzj Oy*' 2 dz' sO ftesd' ¥ dg MlsOH '

B st yj Mbsmiz’ s mMyv * ftesyjiMm' o MlstckC
tcj ysoddzed o© OHMBEBY 2 desdBz h Otc’ L € to
Hisfpdz' HYOLda'Odpd ndz dzOf teWw d3C OR L zZdstseo dzj dzO@ Isd
tesBdilsd odL dzOyOdz' dzd 2 off dzd o dZzO0 W OL el

¢ dzOH , L sdtsteW dzj o C dz¢ yJ dadzv Gjlsjts
MstczS bkzteskzlse stes 8 yd A jdzj dzj dzls* o, Mtk
o sW"HS S Odz' Mis! , CtedMmMbsOd ydzk fMlstekz$ Iskzt

5O ' odgh R UUB LUHE s 9 zOMisdo Ml fEBHES' o



110

sOC Yy o' Hftse ' HAZ Wz dz€ Y| oz’ bzl dzdrd® to ¢
s dzd o sfils’ € g Gpesls dpe d®' IsOL € stdzy j dzls tc Oy
COIOdz' sdydes’™ OCIsdodesMmils® o] dzlsc j dats O d3ts to

fOltedydzO IsO tsBO' d3gdz® ¢ OBt L OY' w s
B IsBHOBR B©HJteYy Odzdzy o dMsS s sted fgled o,d §
BOIstcd ydztisgits & nafdlz yj o d = BOIjtc' Odz' o, w C
SHdsYyOmdse s OB s ZOMmskzY dzets G ts BsHIW " C
o' L datsdzOdz Isded = ff 6 OG0 Iy § y dagHnm Sic® fj lsasfi g O &' C
COIOdz" sdydes OCIsdodedm toj ytso dds' od3Olsnj tedsy
sshg.jodt’ hjdaddz L @ofmedidieddy ‘tsfhtse dzd o s
okedzj yjodnrn dOdsi stcdMmMisdr &BOIjtc' Odz' 8 E
sOCtsy MW dBso OO WEdSY tdOd L Oy ' w ok
OHMBteB y' °~ ( lsz8aS jf steddyisdz® o G)lstczC Iskztcd, M1
fJodsets tosL 3 todese s H' Of OL sdzlz) kO ¢ Ol
(hdwatsdz o9 Cdzt yjdzdzw cGjlsjtetsj dzj oz dzls' 9 Ists
COlOdz' L Ols ts tes fipdzts © diz zts Istfdass y j i)' igOy( 64 O ST «
G' Htesdz' Lz B sMdtetseaddzed SO ' dz. ) ) .

1 5° H 020 dzdzW BOIsted ydese s (o Y dzs sz Is
ftoj CtemsteOdRd (dzaj dzdh j okcedzj ye) HBL 9 BC
BOIsjtc' Odzd " de" s "' B ydes' JedotsH d,RB3da s
Htsfdz' HY jdegdgv wCdr BO' o00y3dzde] bBPS6ic] Ibde
o Otc' OB j dz' dg' Mls! Cot¢ OME d&z' stedHE o kzag
Misjrn' Bd3d sted ydetsmils* Miskzf j dzv MC sdzH § dzMmt
ssh s o Miz¢$ Hf dadlfded SELOdfsfjH Hts Mise sStej dadzW
fstcd MissMmls’ LOBj LY jykels! hdest" d3ts 3 dzd
dzsodrn jW§ObQaztzd DIsstc’ 9, Wl OlOd L Olst
OHMtstcB j dzld Cds 2§ @lz@alf. tso d d3 [ Do Oazdy o d
SHJ toy Odzdz” , 9 Issdzz yddpgaiz' S de@He ts H 'JL tdsdjtsid
Gilsjtetsj dzj d3j dzls’ o, MstczClskztckz (ftesmistste



111

CtedMisOdz' ydgz MbstckSkztclz, fstcd mls' Mmils! ) ,
My j CtcOdz' dg' Wisls s WO ls Qo Is d dgis’ o3 WS ¢ Ceiedriz
ftosHEZCIs" @ MddasjLkz, O OCtYy o' Hf tseo ' Hdz

z2ts Mstsmiz' Is! Mv COteB' HE Ctoj digdz ¥, Ists
¢ dzOH dzt * s+ Mmw L dzOydzts ® B toss Isddg, - N
Cto dgdzj L J dzdzts = o § BB E3fzts BJLYBMjtejH [
MistckCsztcskIlshtistc ] dzde' &z d3ts o dz® fslstej Bz 2
FtcOrlzo Odzdzv d3 Y+ BGEts oddzd ¢ O dzj ts BYAC cHddH
odL dzOMOldste Iz € Is Iz tc dz' nOtcOCIsjtedMmMisdSd ®Ote
BOIsjte' Odz' 9, hts ROLOCIsj todg ' d§ ' EGls bsCEE ik
IsOC ts) H tsifE Mojtgedapzv? dzgd = o dzOMisdo sMisj 2 € C
OHMmMtsteB y' 2 dzts’ L HLO ISEGhlsZ o QqdisizWedts HIsdgéts te § Is d y
o wWCdrn Mo  HyObmMsEreg' MizBlsL B RIsdz’ Mis! € Ot
L okcecdzj yjeaddd RBOIjtc" OdzORBd ' L dese s Isd{

vOCdd3 yddesd3, oO3dzdedds dzj o dtc’ N j ded o3
ftedtoctsH d Is j &3 dzOIs Iz (BOWEtsEts ud Y tstefl
Odz¢ gsfddz’ ¢ Olsded » s/ Isg) iz, oy f QirdigsfeehZz 1§ O
SHJ ) Odzdfddj L3S i tistesd fMis d mo Apjdigjdal'lso d3” Mdzd » 3O
2O ' shdzsots Md®s de'd, i dBHsigaistes y' 2 dz2' SO ¢ 0



112

tdrrwf 2

{41l suvr, fruvfrrsr w fruvfrrR rfufu

21. [BCGtozdzszo Odzdz?y tsMdetse dzdn  dzOff tow d3¢ °
Hisfdz' H Y j dzdaW

O dzOdz' L ' sjtOlktedzd® HOdd S, d&z0o j HJ ¢
& GdgjsL s sted fls yjitsd s & fd GOk jte' O
o zOMIs d o tsMdgjj R ts fgwzsdee d (fPHEX yjisd k' o 50O
BjiLsfstedmsds &GOt OdBja .1 dspifEsaljidzdz™y |
GOk jtc' Oz 9, Pt COWOSIkjtedL ks Is! MW oL ¢
Mddz dedrn SdMmdzslsdedn yjdeste' © 20 5o j ton dz
WOL yYyJj@&df fsdz, Is' dzjlstedo "’ Odzr dedds L ©O9 H O dzdz
LsCtej BO, dg StedHk obkaedjys O SO’ HE
MstekClsktodz SOOSIjtedMmisdCd, It BLEABES
wWC HEts Mlsotstej dedg? IsOC Lz s fisd fiply | dg, s L Mot dzg Gz
5OC ° HB tojclzdz o Odadz Isj SMskztedzdn & OtsC
BjYOL .2 sjOlsktcdzds HOdedD st ysdzOdgjbitct P ts i
Yyjtsdsd osbkzedjy' ok Mdz2 BOjt' Odkzd sy kzls
sjdls o to' Ldes’ S B ydes® fdesHd

[ dzw fMise tstcj-dgglzl s dzg'tcq thtis d - Yyjtsdz' Ise d3' f
nOtcOCIsjtedL 8 Is! MW totsL @ ddzj dess Bj L s sted
YyJ dzlstc’ 9 dzg@ L tsedz hdg 2 o jten dz (ftsej
f'HARtsH" 8 MOV EZdqMbYy &3f &ZOIs' & to' L dats’ B Iz
5j B &zZOlskzo Odzdz® (B ' Isj B d&ZOlsded 2 Mddelsj L),
WO & fMisdls! dsdj Skdvttdd?2 kO & yj.dv tsdzc



113

22. 1 jOcjdasd * tetsL yddsded S d

] Bl Bhkdts 046tz s Gz TgAHEB% i«
otsHdzd2 ttsLyddz), HEI HEBSMdw BB i dsls,!
Oets 12, 1A0Madgdm.( 99, 8 %, ~. Y. ) , Na OH
NaNO; (Merck, 99 %), NHC| (2 ..NQs § = . W.KOH, (25 Redzd 8ts H dzd 2
tetsL yd dz n. u-)23 PlAlrdorniicch) P 0] totsfyd-dz
sted BjlsdczB j dzL sz ( B HEOdziz ©OO99 %%) , I
G' HoSTAAPH, (40% o tHddB owEe Udddd (~. u.
N,N,N'N-Is j Is tc O-BGHs @z’ @ztec j(mfB s)BSS MOdz (7. .
dW' e (.U ) B tetjdgejthdn QHAj. O dz ,( 9163] Wi ezl ,
Bzlsd dzso d 2  AIWNOgsl %EE . (W7, %, y.), TEOS (
Yjlsdazisted Bj Isd zOdBts dz' 2 7 dzts to effz],2  dRIEMC s ts 1( 2
Y lsddzsted i3j Isd zOdBsdd i genats 3 B8 B GBEHASIC fyd H
(Al drich, 098 %), -40ff4) dbdze @L 6§ dz'dztsl w dzof R  Id
SigmaAldrich), Al (SO 1 80H ( 97 %SO, U8 0 , % HAB3OM t5 ¢ friko
o j toedlg dzts 8 7 ,j 5 ts Lojitf ‘H dzjlidikch, (97 %), NNN-H d d3j Is d dzO y |
(Aldrich, O09)9MGYOEEL BpCH( = ., PO, ( 85 % &EIASQ
(m. Y. )

23.f J 8sHdSd MddzsjL iz LwOL S 9

1" Isj BB dzOIlsdzd 2 -Wffdetsyf stediFHl€deds Odzs dzsmd d
Yj sdb s Ods d-dgisL st sted Mis dss MdgP B odt IsOdz' 9 s
B ssHsSdB B ' Is] B dzOs dzts & 5 ¢ Uatdigaiistglzl sz * b 1 SC
B yYyj zvtcdetsets Isj i3 dzOIs Iz, wed?2 o dY tstelrf fighst
if ZOH tdz' sskzlseo Mas Alpts ' jitaj e On 2z Y I 4RO, : ° -
0,02A1,03: 0,028a0 : 0,6TEAOH : 0,2HCI : 20H,0. 5, 8TEAOH Ba2odzd 2
otsHdd?2 ttsL yddz) . 5 tetsL YyJd.d85%) HCltds Od3'0 M I3 ¢



114

HdMisddz' 5o Odets’ otsHd, fted jdaj ted' 2 detsBlz
179 . v3j0cjde HEBSHOo Odzd HY j to] dzts-dz® dzts d3G tizH
Odzs 3 dz' ¥ ' 0,045 ¢ G ' HisSSCMdHE dzOte' &
SHjteyOdzz toj OC Yy 2dzz Mk " fjtejds " zo Oc
(ftodBdzdL dets 30 So9) . | J diftctolsovisstasorizz2000 dzits +
Fdsseo On, tHjtykzs yd ftoj bt yjtsd sk |
HtS tetsL yddzz, dzgj sBrn Hdztets Hdzv MmddelsjL & |
B Misdls! 6,5 Bz Cdyj dZstcso OdesE s o BH dzts ¢
otsHd Htd 40 Ag, HbBBOHREPEdZR) du <o il &3f
fjtcj dztizbizfeit@slswv atsds 2 cGtsH Htod ®B0] tdopQdel
fotsswaetsds 24 EtsH ftod 40 Awu.

dzv fddzsj L Z-MCMOWE @757 ¢ vyjlsdadzlsted di,
(vuvdl) tetsL ygqdiadadil ( 6, d8s®Has 10, 72 d3dz H ]
otsHd), HE-KIT-GOR¢O23 [ ¢ (123 HEL(UP dz6 2z
35%HCI 1O 91,76 d&dz ndmisddz s Odets’ 9 ts5H(
3, 1 dmidds Odetsdzlz. 1 sl a3 t6j OC y' 2 g dzfplizdz? h ts
(Luvf) o 0OolstsS dBEA-MCF{lEOBEAN®M)A 4O (s BEAR-0
MCF-120, BEAKIT-6) ftslswetsds 24 CGisH[ dzv fsiOjstd
Ltc OOBEA-MCF-1003dy v [ t & ¢ tdfdeodis HIJDB] A4y f teslsw @ |
b (LtcOLSiztsBEF Bp0dsj L zdz' IsOIls'  Isj ted3’ ydzts’
Ay ftotslswaetsds 5 Hdz o 38 fMisGlsd fdey B¢ trdgsts
o ytsMddzls jLso Odgsets G  HiesSCMdHE Odt i3 d
SRtsdztsHY j dzdz" His C° RdzOls adztéé i dds s ag@ gztb O Isdfdie df

HdMisd dz' o Odgs® otsHEBE ' odMmkh ke Odzd dzO
hdzw Stsd3 f totsy Otes o Ocdzgdg zO s Iste’  f tod
ftoslswaetsdg 5 GtH. Jilstsdd Ystdd Lo

totsL YddzN@s, NH  sHOdz h d d3 ftdafts 450 oAudzdfwialts Is
[ jRr0Ods ydz2 Mmkd' b WOoL sbtdd®@dy MNygzish
(9" Hdztsh jdzgdgw Si /Al E odmr Hdz 2 tjOCy" 2



115

CtojBdzj L j Bz MCF o CjtwOR ydz 2 Mmskzqfy' .
Mz h OF ‘ Bfto 2HOF Is! Miskzy j dz¥ § eMEFLOE
l [ MCF-120, o' Hf s9 ' Hdzs.

1 " Isj Bf dzOIsdzd 2 iz stcdFl€dets Odzs iBtsfyd d
Yd sdZSMEs. ) oL Sqd 1ff o 1O [ ¢dpis b HEd
Odzt Bsfddz' S OIs) sHjteY o Oddls jdeffLozChlsttsdj ki3 i)
o d¢ sted fnl@dzigddE Miswis! o] S 25K SHAl 3y j 6 &'
odn  Hdz 2 toj OCAY ©Ddiz 15 (SHHFMBON ) o d R ' Hdz s
L tstzte j S teftsted MddalsjL zo Odzd woSdas j &S s ¥ dze
Czyrzd i sOdz 9, L O d3jHsHEzO o Ssef (e fREH IS & ditO=H
Yyjtsdz Istskzlse stes & 1y01ALP:; 4(0,10L 0 DS6 D ut ¢ 0.
0,078 ¢ dz StcDldH dzB8dzisdz' ' d G H8H @O AH] H S
C' dz Cofdetsdets 0 y§odzz vt dWfted 1yt8d [df / ( Si +
odlsteddBzo Odzd Mk " Htod  &tgezds dg) KIS IsgiRd
CteOf "2 HBHOo Odzd 2, 3 fdgde STBE @I H  ({igl7)=k"
Hdzv  EZlse tste jYdmighs b o figEAs 2 o fudglaside’ sl f du f ot
oS tsteddls ®gz@C y* 2 dzts’  1i98i@E 0,01AL05 € OB &t ¢ [
0,102CTACI: 16,2750, L Ik jltcOf testf ' dzOBNOH 24 % Hdot
esLydds) SO yilsddzsted BETAGIEZO BEdE 2o ts A2
o dC tstefls ®€d Rdts dzj T s to dig] WRj e whdzdz®I8 fif 5o °
UjlstcOjlsd dzs BEOS M dUB %)OIsls @ dz' stcOls Odzs d3' dz'
WE HYJt] O Stojdgdz’ & IsO Odzt d3° dz' ® , 9 " HI
f" " HHO9 Odzd Q[ tc tHfldevde =1d® 04 8A e tsH (L tOL ¢ 1
2MMAY ) .

{HJtY OdedzW toERJB' Y sted Mis d - O dz# dsfs If) tf ezt
5 te 3§ Atswpotjctdfi c 56 57 €O BBMAE MMAM tSHj tey b
sjteBsftOG s jutdfp Y tshddzlsj L so CRBEE S, [ (Bjlst
ddzls j L £ W € t5 [R6]. rdzo jfHig HiDdzioh 57 Y j sdz' IsB)L C
fo sHddzd 1§ tetsitsyj dzdzV-SBA-] &Y dz® s atzdf o3 detisd )



116

hsdz" Misd s G ' H t =CAfyer® dz fdgd dapCusioz edBbdrte teas g dsd
HY J toj dzts QP dz €' dz' Ctsfls', s o' Hftse ' |
Si /Al kE odman'Hd 2 M itz 601 fotsp B des &z
ftoslsW ¢ LA '2d3deslg dist | @ Ols @ to* dzlst]] faf)d dg'ddtsle 56 dzd
0,2 ¢ Isj oz dz6Bad &' fif dptisdnis y&io Odzd 1, 5 izdz
vt 0Jlited &3 hlzo Odzd tsH j oy Ogzl0087EQE 0MOTRAGHY dz(
:52,0H0) ftotslsw ¢ ®d3 RFdsQdsERY j EDsRicd MEzd" b o
fted 60 Au fHtwoslswetsds 24 ctshdmaopvj daf@f C
sjWdztsdssotsdidz 9 C d&ZOHdh® ftsd3' h Odzd o Oolsts!
Isj ted3tsf OQtctso v [ISB@®ESBHEE dzgdzd MW o € tsdzls QWIs*
Isj B j glOdsiz teAu ftoslswEtsds 24 cStsH (3 [ o)
dsddzls j L B LSSfsted Misdr Odzt ddsmd dz' € Ols5 o
L odSttedMmlsOdedzy s B Wk deC y' sdzOdz' dzd = Isj d3t
Bsdzj € & dzv tdydptelaOty ‘diy'j] SHJjtoy Odzdgwy [ [ ¢C (Si [/ A
B' WEkdC y' sdz0dz! dzd ~ N,N'isi | dgtfeNHENEN-bs | Is tc O-BGIs d
H' Osdz’ 2 ¢ € fnO g i N (Chleit€4iii N ECH;Li C8H17](Br"')2 (Csiei
gBr2), N-¢ § € MONEY &y WN-Is j Is tc O-BGHs'd@aisB ezj ¢ T
HdBtetsd3' FCHaal N'(CHa)i CoHiai N*(CHs)ai CeHial(Br'), (Cisi6i6Br2),
odStstcdmMissolzo Odzd L Oc Odz! dzts i 8 (ki2Qipv jlsHa] 28R Is
263 . 4G d&ZOH ,»:{08LALOL: 0,6NBOHD 0,Cq sBr2(Cigsi6Bry) : 0,24(0,18
H d2@666Br2)H.SO,: 40H,O. € HY jtojdzs Ctoj dgds' ¥ o d ¢
Ctcj dzgdzj L J d3 -4L0u d(04x0 A Sz My j dzaL " W KgeBS)H " OB
TEOS CusisicBra) . c ¢ HY Jtoj dzts Odzt o3 dzg' & od¢ts
Mzdz WOk Odzs 3" dz' ¥ ( 9 SMMAL Is | dsYISEfREretlslj,L 2z
tesL yddzv dzd o tetsL yddz zz ¢ H,0( 0, A5 Cdc O
‘dels jdemdo desdslz f jtoj A3 N zo Odedz' , HtSH O9 Odzd
(0, 204£SOpEL180, 0, 41 -desduSAH0 %, 4 dfdz j det3 Ok
iz &sjhtc j 3" dzdz of e s ls W & B BY | @B Uy Iy dzv 57 5 dzt
tesLyddzz Hts € BRBAZOIdets’ Isj B j eOlskzted HES



117

40 (40 %dzd 2 Szt  Hizd d ses) yddzf j toj d@3' N 29 O dzc
Il 3 oadr"  Hdzz t 8 ' HHOO Odzdlz 4| O Is SO
sBJtelsO’ Is: mMw ( GOMABB fsH g Yo Hpdigiidefdscst’ Qdzts ¥
LO oddwlsSCtdz bief, h s W Q CulsaBreiztf €O IsH 3 g do
Ctcj dzdi’ STEOS 1 dzw tSH j toy Odzdaw LtcOL €O 6 [ «
B' WEkdzC y' sdzOdz' ded » ldzlsdgtc dzO Isd3' oy j dadr tc dzted] th) [z |
tesL yd da%eB © C v u ¢ | F tesL yddz udelh CisBr " H
1.3M0°% ' HOd fseosuHddd MddasdidjdssHigf€a
HsBOoaCd odSttedMmistsozo Odzd Is @St =y 1sézBrelzg € L
1, 0THIdzY 7 [ S\@aeBr= 6, HT0 9[)f deuf e slsts®
te "  HHO9Odd jJuf ftod 130 Au ftslswetsd
sB/ n9) .

[ dZv ©HJj oy OdZeM5 (RiAsHE5)B 4§ sted Mistso o O dzd
Elso tstej dzdzg" ' scets fysdedslz’ Is& Olql,a8iGzd0,BMAHD; :
0,38uvtdf1 : O0,024NaOH 0, SdthaiCk 264d Ut
o YytMmddzlsjLtso Oded?2 ¢ ' HtSE Mmdf Hmnldfdks: dA gy 6
ndzstedH dzOIste’ 8 -dZdQ@, 4deisL ), dz 22 9 NaOH ((¥4,, 21
fsmdz" Hsodegts HBHOOOdkZd HEts 33 ddz o tsH(,
C' HicOQliz BIzHES H Qo Odzd 2, 6 die AEP Sz df’j e j "k
= 11)" HsH@o Odzd J v Hted 170 Au ftelsw s

[iLsfsted Misd 2-MCM#d AL 1§ d dAsg L Hsth Oaétss das j N
BsHdW ' Cdgp lofas S 2B dzb L& Odzs ICM-Hlad ftetso ts
"'sdeded? BB dz L dz' Is tc ON6GMEd 1 O dtHdg' &y 2 5 O dfc
ftotsy Otcs o OM@M4 INH tcd 450 Awu.

[ dzW md dzls JMCMt-4 1A | S L LtcOLC O {§Bstc’ o dav
L O¢ Odz' dgtistizte fRide sH d € 266 (82@Ie=pOilzj datzd ~g' tH[dz' @ dzh
s Odzts dzdzd 2 L-IBALGSSSI AAI S5 50 bk f syOlCtse
SHjtoyzoOdzd L O dyB6HH A, f dMmOded d3




118

v sH J oy Odz' LicOLSCd ftotsd3do Odzd 0@ fml
Als® oty Odzd dz0 ftse ' Iste' fted 550 Aw to
2Mh/1 D) MdY Hjlj Bf 2O Gdzdg"  if to G O ORI
" Sdedzts Bz sB A3 dzz €1 1 f B s esvuE sdi H2 4 G ts H
NH-W stedz3d, slkCd fjtg o-bsddgd L O MisOdzH Otcls
(dzOGtc' o OddzVL 'HE" BPBWL S st 9 Glsted BECO 5 & 5H

[Hjtey Odzgdz" okcdzj yj o dgDls 20 dpixiif'sdc e B)ls @ &
COtBBdz LOY' ' Hts MOR Ote SHFO, HUs H BB IOE - B d3¢
H,SO, dz0@ 1 ¢ )MOSfoddss Lo fkzdz' b f jtej 3 hkeo Odz
[HjYOdd?2 ftsHESCl dOctk' 90dd o sty
(hodHGC s dzOGte' 9 Odzgdzy 3 U/ So) .

[ dzW ftctso j Hj dadaW dzj S OlsOdz' sdydetsets
odltcd Bzo Pz sy’ OwdBME BBF ©®66G, 900 UC
[HjteyOdz LwOLt€d iz Plizitch § totsd L k.

sjted ydzgz OCIsdoff@ap’ 8 sH W W@k ¢ Of Ot ts L
ZOCG o' 9 Odadz” 5 teoc B@sidss iBW0jOtc " OBA 850 Uw  *
YjtejL LteOL 51§ dffftgdic Ois @ dztt @ Istilss IsstEizj 6@ H dz! ts
f OOR] otHd O disduyg iy @dzdavd Misd dz' so Odzz o
MV%H). uvtedoOd Mis! ©Btemd bz MisDO@E J OO LR
12{-800 sfG850 o  HY S ' H dzts.

[y 5 g ydats® dzjOkjlodden0 ykOls jotdZ cOdz' © o d ¢
yddzSz 0 WYsmi¥tstedkz Sdhdskskz. | 0os0yCk f
ZnChL ( 3OMmMtse j 9o ' HzOFdRdEsL Dn GI0K" ¥ 9 O dzts !
e, s & odif Dies §ddmst vaftkod. 815° fdzv fiy dis G
ZOcte' 90dkzd ftd 110 Uu ftoslswetsd 1 HESB
" dzj telsdz 2 Ok isMY jte' (Oktectd) fslswesd
ZOGt' 9 0dedzr 3 U/ "s9). 1 ' fmdzw At dzsH Y j dzc
HdMisd dz! s Odzats® 9 BH fCI, fsls' &3 & Q¥ tsUd



119

HdMisd dz' ts9 Odats® O BHSH HiS Tteh o dfdidss)dgdooderda’
f 5L dzO whCan, M HIi JZOME)d | © 8 ° H dats B/ jinddRWO tedsn. G

lted odCttedmls Odzdz wg OClkdebks ysets O
MO~ OtsL d f BIMEsN iz o @A wHGEZE dgOfRise | MY ° o
HPO/ MOR OtesL O Mils00, d&s)o, d dasd iPlz 6z o Odzd dzO ¢
f' ' tesdz’ Lz ftod U400 OHsERsHBY P o OtcG tsdzlz 1
COBBdUz L OY" °’ LtcOL Cd GrnBdzisH Y k9o OdizefH dad h{
HsPO, f tots d3d © O dzd GOw Yt Hd Misd dzv 59 Odats
ftoesdido dzf  dzsfsutso Odz' L te-@®t § d it 30 imte® w flatzdf | f
H:PO/ MOR- Qiclsj d®ff j tOlskztceO " tosdz' L k.

lzedzj yjodel, Le®LEC toj fdz' C &8 ¢ BBAdRDz L
SHgGY Odats Isj d3f dzOIs dzd d3 dPH]ls) @ E” H § IO~ @IPS L
ZnClL-7. 1tc OL BHl) (BHJ o) Odzts  Miztek® ¥ In@ O dzddz¥ dg d ¢ 5
f " HaHE, wCd2 LOLadyuOoO2 odStsted MisBPEF. Is-
1 ¢ obktdjiwOatEd HBsH G QkEASOr B8%Y) 1 sIs’ d3 Mk
f' HHQPWzZd O IssS dzOs ' fted 180 Au fteslswe
o WH daslsacOdzd IsO ftetsd3sdeo Odzd HJMIsd dz' 59 Odzt
fiocsdiddodzdr oBH, O fls' &3 sadmkh kzeo Odzd {1 toc

l Zecdzj yj o ¢ tdgjj dfddg'cKizdzflzfkar -6 (CMK-8 ) SHJ toy |
COteBtsdz LOY' ‘¢ MO-WHEBLI LO BjlssHdEsE |

[JHjYOdzdz?" LEOLSEC @8 CctOW' Issf{BH" HEHA S
(CN4is B OB B3Ny SHjtyOdzs fted " tsdz L dzd
S dMOdzR¥(0 .o [[J dzOd3" dz ¢ tsd3( tdzeo GdadO tca ts anty 'te
dzOctc' 9 Odzd o ' dzj tols dz' V0ODYstsINW ¢ teds 160N Hs |
fsls' &3 fteslswetsds 2 GEBH. J tcd L zdz IsOIs’
okedzj y¥ ytsolstsets Ctsdz stelz.

CsNsi MCF  Is © CN4i SBA-1 5 SH j tdsjClgfftsozO Isiglzdsds H ts o3
o g Mmis OBKCEISABBA-1 5 o ' H i s offrdgvdizty A3 dzONGAE §1@Hzdz
Is GBBA-15 [26]] odSstcdMmistse o Odzd My wge¢  jeL sl



120

Mddzalsj Lz B Lsftstedmilsdr dz IstedH' © 9o lkzcdzj U
BOIsted y"' , L Y sHOd hdd3 o ddisg'e.Odzpztzez g tzt
Ctoj Bdzgj L j Bdetsets B3] L s sted Mistsets dBsdzj € z dzv t
tesLyddesdz, s &3 Misde joeodzz €' dz' €' Mls!
HdzW Lo' WL IZo Odzdzg? 3J dzOd3" delz o ' dz L O3,
0, 255z0a3" digiz IsO© 0, 17 dddz € sdzyj dzls tc BBAQ ets 'L
LOGOdz dzd 3 5B 6 ‘Ydgs;d3 ‘sz C1',fiPls ' dp j Oc MGESs *
tcsL tcOn 5o Odets h dzw A tsd3 didaetsy j dedzy o d M j L OL daC
hs 26t L OGO dzd?2 5B &Ky ) f Stgf H S g0 ez
fidtoj &3 hkoOdzd dzO BOGdz Isdz' 2 &3 M Odzy' ff tot
odMmMkh zo OB el dt®Od3 12 ctsH. 1 Mdzv yY! ts¢
f ' tesdz' Lz OdOdizse” ydzes HBs YssfjtejHdy 5 Y
st d3dzd L J d3dz’ BOIsted y* © dH Odzv dzd ftcsd3d o
CodiZf sl tcsL ydesifdistsIsw e sdz 1 2 GBH. 1 tOL
W' dz' stezo Odzd IsO ftesdsdo Odzd Hts dzj 2 IstcOdz
f tefoC. U

[ dzv tsH jilct OBKEP5 ¢ i dzOdg" ez o Odzd L o s
" eyOdes’ Cdmdzslsd ( SO, tzdzB Uzif dzy § tiels & © D O digst
otHd) . 1 " mMdzv e df Otetsozo Odzdzy o tsHd totso
300Auy fttslswetsd 1 csHAy AR 8d ¢ &6
fstotieh Qsolssets Csdz Sz,

1 cOLNLL CsH jtey Odgs h dzw itsd3 tsB O ' dBdetsG s
Hts27(F . [ jdzOd3" dz fsd3 PzoaOdzd Ek Mmjtej HJdz
ftesosHddzd dzOGte’ 9 Odadz? o ' dgj telsdz’ 2 Ols dst
G tSH ( dz. 1 toj L todkzdls flsstetsty listE€d dgfig olstcedHz o 2@
1tcOLMLE2 Cnddzls j Lzo Odzd L o dS sted MisOdadz” d3 C
s ts@ t5, hts Isjtods’ ydez wtBtetsB Sz 1 totso tsH3N,bzd
TEOS 5 6 i d&zOd3' dgz L 3" " 2o ©Odzd L Sy7Aldfich, d&3d
98 %) , f' mMdzv yYyses fjtejdd hkzoaOdzd L O ¢



121

[Hjtey Ok Mmbkdk h odMmMkzhkzoOdd fttd 100 Aw
ZOctc' 9 Odzd o Otetsdy Hted 600 Aw ftoslswe
sBtcsBC Y SHjtocfPHcdS %C tedf sud dzsd3 HF ff ok
okedzjys o HW' & stetsekzeo Odzd, f tetsBd o Odzd
odMmkh o Odzd Hted 100 Awy.

[dzw  fddzsj L MCEOLIEOD OG C 2 Ctoj dzdaj L j d3d
ROl j o' O, BIBEN Lo Odzd L o ts5H dzd o3 st BzOERGSdzS d
¢) € sdzyj dzls fgts ae@dgzmizs 1§ 1 ,,8 oddR)tiztaiddiyls Oudzo ' W L
BB ZOd3' dalz L o i3S e 3 j dedz? 2 CE Mkze d BOY'
fjtej B hkoOdzd O BOGdz Isdz' 2 & h Odzy' 1 tot
o dfMkh o Odzd tefftstdsf cas0y U@ e tsH. I} ' fdzw vy @
sjteds’ ydz' 2 ®BESBY' 9o Ottetsds ftwd 600 A
L Of 5o dzj dzdzv fstc dBOdY" tcj ytso d dats ® i
fesmMsykzeo Odzdz" StBfsLdksk d&j ZOd' dE dgdzj O j
MM ZOHtSo 2 odHOM dzd ftetsdideo Odzdz" 5 H j toy C
totsL yddesd3 HF ftotslswegtsdyg 12 GtsSH. 1 IstcdH
dzd 2 stcOdz! dzsegts L dzOyj dzdz?y pH, O Y BsIs™ d3 o dH

wgddzisjL LwOLSE" o9 dzj Misy n' gdysiste @ o daf ¢ tz
okzedzj yr L to' Ldss fstedimistss fMtekzCIlsktst
mMddalsj L Iz, oS stedmMstsalzy yd Ctoj didzej L j dzdz’
sdfz-6swB® [CF w¢ jCLlsj &y Old. [olzvdz@ynt
0,5 ¢ (dfk [cQF HASGMPmO dz0, H 0% dgzads h § s H
totsL ydlsazdzj dzv * Odz' dzz Is© 1, 5 Bz ytsilsdtcd n dzt
A ftoskbwetsds 6 GtsH L' Lotsteslsdzddy R sdzsH
Ctstedydzj oz BwBOME o dMmikzh zo Odzd fted 600kzd A
ez hh s 70%dztieits toipisddzgedlzi © OB gk O 1, 5
olzegdzj ys . sz’ W fsolststodzsts dOGt' 9 Odzd HE
TsdzsHddz ddSsd SO o dMmEkh k& &Gdedf.y dzjfoHdjAe N ¢
ZOGt' o9 Odzd o ' dzj tolshld PPy 63 A®/ B



122

fted y 2 IsjdBfjtcOlskzt" 5 6BH HAv ot
9o dqHOMYdzd BBt 9 ,0tc L Yi dzt BF, (BRJ
ftesd3ddo Odzd €' dz2 €O tOL ' &9 HMsddz s Odzats
o dMmizh Hote@zdl 00 Auw. (1OLSd de stedHbk o-&c d
f sL dzOyeKdEde ,CN. tcOL € d BHjty Odz' o [ [IiMCHsd{

JH]J Y Odzdz?y OL tslso d3' mdzd -~ 1 deiz ¢ fipg dEisdy digdzd
okedzy y¥ @)@ COIN " Hdzd 2 B0 fJis's@dzE dE3fifist
COteBtsdz L OY" ’ mMOonROtesLd Htod 900 Uw, fi
Hitsfdz' HY j dgO00(HfL. e QAL .51C) . 1l Eedzj yjod?2 L-tgORt
OLtslsdzg" 2 SCdMmdzsls® ftoslswesds 4 cEtH, fis'
9 dHOdzj dgdz? QUaDfRaAHB 2 IsO o tsHStesL Yd dzdzd
o dMmkzh zoOdzd fted 100-0 &hMmde dzv cBl H §i tedef)C
COteC OMz 3 6 BHjt) Odesets tCdMdz] detse s 9 [z
oL yddesdz o3j d&zOdz" dzlz (2 ¢ 3 dZO 3" dzlrlzd & L
¢ ' d3dzOls dzts Isj B jtcOlskztcd Htslswegtsds 5 Gt
odlf Otcsozo Odzdz? MY qtelskz, fsls' d3 admkh zeo O
LtcOL ¢ dzOctc’" 9 Odzd o ObdisMW jto'© Otcetsdalz +
odlstcdZszo Odzd ©OBEwY " JtoslgWdHEd 0, 5 CBH.
GOtw ytss HdMisd dz' s Odats s O BHISH HiS dz 2 1Is
o JHOdzj dgdz? o' m LOdZdhC" o ftosHEZCIS' 8 L

[ dzv Mddads@LGdzeNs s o k6 dzj yso (LEOL S
odEtstcdMmistse o QRdzd dizDlzjctalzjOpg, 9 d sSH § toy O Gecfidzts
COBBBd LOY'° MOROtetsLd fted 900 kbudy tineks
Gtolzy HE MCdzOHE okedzj yiotsets (O OmME
Mfdlssodd3 tesL yddesdz d3d 203" degz ( 2 Gk adf dix
ftoeslswesdg 5 GEtSH L O §' d@3dzOlsdzets’™ Isj 3 j tcOls
odf Otctsozo Odzgdzg" M qclslz, sl &3 9 dMkh o O
LicOL B¢ dzOctc' 9 0dzd o (lssy' Oetsdzgz HTs

odlstod dszo Odzd OBLtY " Yk Edg 0, 5 CGH.



123

GOtw Yyt HdMisddz' s Odats s O BHTSH HiS dz 2 1Is
o JHOdzj dgdz? o' mn LOdZdhC" o ftosHEZCI' 8 L

[ dz¥ ©HJ o) OdadzV egjds’ HfdEdtasoish) Isdpslasy) N -© @z
CMK-8 ) o d¢ tstcd mdstis® dEptadifiz] L J d3dz’ CodBf L (
Mddzls j L s Odes B3OIstcd ydetss C OteBtsdz L Oy 65
ANzdzC y' sdzOdz' L Oy' ¥ L OL dzOy 4 dzd n Csdkf sL
odCtstedMisOdzdzy 3 ZOB' dzgz o' Hf B9 " Hdets H IS ¢

1 tod G 5Is &z al2Ddiagzt) Ru-9 3" MdzdeOL § OO C 2 Isted -
tclsjdzs (0,04 ¢), L tBLteOrkzdSE dO o0
Hy " tsdz2' L 59 Odzts” o sH( . [ B BHJjYyOdtsets ot
fjtej 3 o Odzd L O €' d@BAzOIsdzts’™ Isj dif tfj @tOHsdz @
osHd LOddhts¢ odmkhkzeoOdzd fttd 120 Uwy
fjtejg 3" hzo Odzd 1 ©F Iseiaddigidisf1j0EeChlslzGc0 d3dz 0, 1
s[{1, k' d HEHOoOdzd ¢ HteOL ddz ( Bsdz' dzj
2), o' dzt dzBO O tc’ 9o Oftcdtilzo Odzd ftod L ¢
1tOLBC o' HW' ' dz stetsolzo Odzd, ftetsdzdo Odzd H
fosdddodzdrn otH ' odMmMikzh kzoOdzd ftcd 100 At

Ruro d3' MzOL Cd Blzdzts MddzlsjLtseo Odes L od¢
okedzj yi o tprzcdigg 'y oa:m dOdtso sdzsC s5dz LCNF fMls
PI) W tc O-£2Q R8s FUButeCarborGmbH, R141402330 1) *  &j L s
okzegdzj yef sl dzlzls WIRMR D) v POE@TNES (Ru 3O
SHjtoY Odegts h dzv R s * eBdsts BS' idata® @rtitag @O ( ON A
fMd dzls j L s Odzd A fsdz' sdz' dzd d3 3 jRE@LAHEDE Is Q@
JIsddzj dze dz' € tsdz w ¢ ftej CtemMste O 34 Is O dzlz
fsdz' 9" dz' dzff " etsdz' Hisdgk ( PVPE ' wdets Mis@e O diz' a
RuCkAH,O Is @PVP ( d3ts dz- Ru 3t dztsdzgde” ©#¢ PVP = 1/
JIsddzj dzge dz' Ctsdz' fted fjtoj B hkzoOdadz L dzO
1 G\s@dzts yOfifsud, dzCdfO dzj M jPdz’, dEO H@MNDB Odzd Isj to
ftso' st ftcd 180 UC (hoadHC"  Mmis: dzOc o



124

f Sdz! hdd3 o  Hdzso dzj degdgv d3 o sHdzj d3 fted 250
ftoeslswWdtsds 1 EBH HddW o fJ7d.0dzj dadz? dzOH dzd M € L
1 6OL Sl Rp (3 &BOM. %) Cclskzo Odaffs kdak
o SHded a3 tcRUCKAAEE 5, 1277 ) L[ dzOMmilskzf ded &5 ts& i i
fted 150 Ay ftoslswetsdg 1,5 cEBH SO 9' H S
(hodHG' Mis! dzOGte’ 9 Odzadz" 10 Awuw/ no) .
sddzls gL LtcOLSC" 8 COEOLEBH (g G3ZoOitzs
MOROtesLd IsO H' 8CMdHE1L 7658 ) dgdetz® Mts(adjj tcig
MOR Ote==CAYdHH G toj dsdzs’ ¥ Mis Odats ofigcfizdsls j 3 .5 9 P 626
okedzj yr (fofjtejHdy 5 C OB Lo OO MO
H'  sCMMduk GCtoj di3dd P5)(,¢ j B azi ¢Mf " 9 9" H dzs
Ctod dgdz’ ¥ M islQdEs oHdddzts Clte j d3deiSL’ Jdzkdg' ts -f fRUBPBA o
15, KIT-6 , MCF) SHj oy o Odzd L O L Oc O] dzts
dddzls j L s9 Odz Ctod d3dzy L J d3dz O Is teff u ‘s tstO]
Y J saakdsihr RO jto Odz' @ f Mdzv ftetsy Ote® 9 Od;
ftseo' Istc’ ) o d SHdi'd Ms s $ 29 OdEdry | dsaldd & dejzgzd =
COteBtsdz’ LOY" '¥ MOROtesLd o HseOr [ [ d
COlOdz' L Oststc 0. [ dzw Yy! G ts dz0e Oy C Iz
Odzt d3sfmddz' COsdesets Isj B dzOskz ftosmsykze Odz
C' dz meRPEsLd SO M' tyOdts®™ Cdmdztslsd (Lt
0,09 @ Cwdayj delstetso Odats’ *fis s U @lets * f Sted fdiA
fjtehsegts Hickzetsets oMoy ddy o' HE S
sj B jtcOlskzte' 100 Ud { tedssSVdE i3 6O fiptas He, d IS0e
Ud . [ H]t) Odzd 2 CsBfsLdls Ldzsealkz L &3 hize
' tyOdes®” Cdmdztslsd. 1 ' mMdzv fsolststodzss’ 5B
Isj dstastcd ydzj o 2 f stetsh ¢ dzOcte’ 9 Odzd ("o d
Ols BsmWQAted sdz) Hts 900 Uw ' o dlsted d3lzo Odzd
sddzlsj L so Oe'tc j alddzd dzjj dsdz’ S tsdB3ftsLrdlsd §° HHO
1400 Uw (hodHC"' fMmis! dZOcte' © Odedz? 2 U/ 7



125

[HJ Y Odz festetsh €d ydwdze @Gazd ff oS @ict off
sBtetsBC s o totsL yddz, {OzO@Xtusp sOL t€lsdgslts Is
B LY sted Ms dided)ry j SEOISC L ®dzd M € 5 pafch Holzlz cCdig)
Odz¢ d3' dz' ., PpUGYjsde” HudASOL ¢ BICSENSBSIGEEA- ¢ &
15, SC-KIT-6 IsOMCFidd® Mhdztse o' HY BCZKHeBJSIC-z[ [
MCM, SiC-z-MCF, SH | ey Odz f tod d3 oCdigjss tisd fiplec@
Y J tsadzdsfhr B30 IsBEA-KID& BEAMCM  IBEA-MCF, o' HY ts¢
ftcj HMMIsOo dzv dzd MmtsB s i 5 8BIGI-HFJs Hj toRdedp s § C
fjtoj 3 hzo OGA a tc®b WO o tsHdsBEZ ttsL yddz
ytsets fftosdido Odzd HdMlsd dzi s Odztss  SiCmantamor Is (
ftcdHBOdzs ® NanoAmor ° odStstcdmistse zo Odzc
g ddalsjL dz2OMRD M e ~¢ Co .o drn "tejddc j dzlsd H
dZzOdzj Mjded s LtcOLS" 8 (' HtesW MW Ois(z" wHEAZO H,
HPO, (" yn 0" ) dZzd s dzdzz S dMmdzslslz (" yH 0" )
MitcjHEBEBODdsRZE (" yn 0" ), wed2 odStstedml
Hdzv frlsdevstels d MC 2, LO B B S sy, 5 dD de®dztg
mMddals § L f tctso gHodiddzd O @ Is i lskck | sBO' RBsA 4
9 C ZOHdN j &3 § tc@o 4 SEBEAHNEaAsIOS Odzts dzz B dzd L ! €
td Oy 2dzz MEd" M ( dzB),’ 2 dzd dstS dpdiis @iz HDEERGRS
odesmddzd & ¢ d&ZOHdh, wWCd2 fYd3 PhOdzd o O
ZO Hdzts OolstsC &zOo O L O dzoem @ dzd dats Halr O Istfltditafip Gr
md dzlsfjls @dztso d dzO 7 G BSH. Il &3 Mils VPO dd@ncg 0
z3OM. %. [ dzv dzddf stefnddzls j L s Odzts dz@B o dzd(R20 &
9 ' Hdatsh jdzdgW 16/ V 9 ©G ts9dB Izols Qo B)\dlzdas O C d =
Fdsseo OF " Mdzv L Q9 j teh j dzdzv Md ddPP-L &® dz® dzp i O
Isj tcdizso OC z z dzdz’ 2 sBtosB Y f tcd-00 1 B dzdfh1Cas ¢
fsmMiskf sos®z " Hodh jdadz' Isj 3f j cOIskted HEt



126

24, [ jlstsHd HtsMdz' HY j dzdaw

t ddzlsc ] dztsW OL SR BaORO A L &zOH tsSH § toy Odzd -
o dCstedfisso s yd toj dzlsc j dzD® DY d N C EHBfulkel © ¢
AXSeQuKyo d f tots B’ dztuds@dpdztfiflgls @de ydzsfyls ' H ) dz
yi fO0LOdkjlsts, wCd2 odCstdmlsselk' Is! fqw
OB ds” WOLd o vyYjtd sdk ' Yyl ISR
Miskzq " dz@ € ted Mmis Ok’ Oy desHiffisded G teddd daiztdss M d o
Cdzls j dzgdo desils j 2 ] R& SR QA2du =9 @BOWAL
OBl ds’ WOLd [[u ® OdipPod didste {1 @ ls wyfj ts
wed2  oldOMEDWAsE ' ydzs HEs Miskgjdv  Stedfls
YOMls MWSC L wOF 5o thr et £ MY 5O |

b 3 KA
C tc s— = )
cﬁn W B=—B_cost

HTEBJW"  y' “dzls Wtsteddd yofmisddese (Hdzw MW
dTHBSoYdd2O roddz to] dzlsc J dz' o GuKsasGifiste B f dets
10, 15418l74 ddedf)dzO® =~ OOkl jstc defig ¥ dizy ¢ Mz L 6O
(2 tcOHBLidddGed)dzO - OttOCIsjtedMmMisdydese s toj W d
(2 tOH' OdzOR ) ,-U-Sil tae | W dz O3z f tME2n6§ B16 AH d W to
(2 tOH' OdzOR) .

Av WstedzdzO L OMssmtso ° &t dfls @dZv IS "By tanl
HtS 0, 2 3¢S §-&0D4.B € O

[ jlstsH HJdOKR ydese s g Lsfis'HE @Rz’ fryadztsissc
Mo " sdzO@ i( ff tcd WzOH cZetasi zer Nano Se
oditedmlsso o Odzd H dzw sy’ dzf 6 Cdatadys B2
SHJjtey Odzdr LtOLSCOR yjtsdz sz (fjtejH oddi
bdz stcOLokC 89" 2 B OdZ fteslswesdg 15 nro9,
ssyds Mls! odd3' o 9 Odzr N2 %.

ANted “Mfuwy Istets iy tfj SWs.tcd odnm HdzdrR SO HJ
(lsOBdzj IsCd L KBr , 1: 165G ) C Is O df jnlizte 'O dzg S
(¢cPerkin EI mere).




127

UJtod3isGtcOo " i3 Isted ydegd e B et O H d34 Isted ydz
ftososHddzd L odSEtsedmMis CUANE HGMAM®O)S s
i &3 j cOlskzte o' H ¢ dFMaOIsS(dss d H L0 Ay ) dz@ dste ']

4 COdzlze yO j dzj € Is tc s dfdz0¢ taf3s UC thaldstineC tds@W ‘W', L
z0 MC Odzzes ydr J dzj € Istc s dedE]fIr Qizi &€ nct tsaflySRAGR0G - F
(cTescané), C¢NVision66da0€R¢gEOCALRI 648ILY:
( ¢ JLEeO L ftedmGses s 850 &OY, tczasdsEtsteld Mis ts¢
olststcddzdzed m j dzj Slstetsdz o . 1 BOL 56 dzOdztsd ok
fJjtedH L2BBCBE d&OYdqdzs o Odzd ¢ dzOIs d dzlz .

U tc Odamd3” f 'dZ¥ &® tc ts dzdzO d3'f € t€ tacipl tistfls' swe.tc O W
SH Jj toy Odz' dzO JEg2UOOFetsf('c JIEOL é) L f tod f
200€ ] . 1 wmPpftcczo Odzd o JIsOdetsdz zO0 [k dz
fsls sy § dor * ¥ dzOdesfd dzd dzO 3" Hdez M sC Iz,

{ dzj e sHd MY j e 2 20 t6j dzlsc jlddy offils C ©®i Mk
ts HigiY O dzd n LtcOL C OR odL d20yoOdzd dBj IstsH 53
My SChtesmMEsy ™’ ( § wd\fiyls Goi QO D else [ B4 IS S H
Codalstctsdzs 9 Odzd ff 59 dats Edz@H? s dadas @ IsC BB d3f ' sy |
[ 1w,

[ ilstsH o jtoHBIls' dzt dgf’'t ufftf S Sicdtsligdtgtic'H SIS
dz0 wHBOR O M j Clted PIHH} to H(fsts thi telzfsc @y v
LOfdmMkzeo Odzd 2O MY J Cstesd3] Iste” cAvance ||
HASi ) . Sy jteddsj dzs ftesotsHddzd L O €' d3d
LtcOLSCO §°' H BOG" yded s S kzlstsd3 5 C1Vv, v
([(CH3)3SiO]sSisO1y) [dzv  Iseo jtoHBls' dzr dZiSé s tog [d40O € fg
LOted BS O MdedzOdzz 300 49,0 0 ud fRazs fis Qe o5 Is
( Cfedpzy ed L Oy' v) cf {ddgy 0zORdnadgd @EZzO5 L iPls t

utf jCIted Iso jtoHils' dz?descts Of H iz 820 dzdf H dz(
cAvance |11 400WBeé (¢Brukere) LO kot
54, 74A Hts dOftewBCEZz ®HBOCd sdscts f tsdzv .



128

SHtRf zdz Mdes™ oMdz' Hse detsMis® dz20 YOMmlssis'
C' BBdzOIs dzts* Isj B j tOIskztcd . m° i3 Yydd)Cly (Mlz o d
oBHM?2 ttsLydd), u = 0 d3 u.

[BO' Bsd3] Isted ydad 2 OHfMBteB y' 2 dzd 2 d3d Is
MstckzCIskztcd BOIs st yodz' 9 0L tslskz odd tor 9 Odz
B ssH®WIT HE 1 Obd) @O O0dOdz' L Okt i
1990¢& (¢Thermo Electron Corp. eD. 08O
ftcd 350 Auw ftsbWetsd 5 CEHS, )) O=Dddfdpa
tc' o dzW dzdz2d@§] BEBG I di3' t¢ o3 € totsif ¢ toH digjiEa O d 9 ¢
Foley 274 |, HdzZw okcedzjyjoeodms L©BGOLE 9 tGBL A
HorvathKawazoe [277] ; tesL a3 o6 BjLsftste odL dzOyod
‘L BBlsj tedzd, o d ¢ sted M B simymerHalendadz3(BHHs 278 Is C
Dollimore-Heal (DH) [279, O IsOCts)y L O OHIMHsdes YL @ Gas @
~nOtcOCIsjtedL 8 Is! v " Lslsjted3OdRd L G'O#PES ] tc
0,50 (BjlssH BJIN)JdfBBdwsse 6L dgls gtc @t @S
fdlssz ftso jton da® BjLsf st L 5o dz' h dzg¥
B scHpUER8] . [ SLicOntsokzoa Odzd KOSty §tsYyOls
| pld L O d3j sSsHESAd3 o dL dzOyJ dzdz?  dlstsdzs’™ 59
tcsBSILBE . [ MOtcOC Isj dedByds'dyy dzBH f seBOy " d3 d3° €
LtcOLC" &8 yJj tsdBdsiiziz) odsisdp@uidfdzdu L - Ot zb 2y
Isj ste" ° sB' ' Rz e ts L Off 59282 dzdz" O 30 fztc telf Bt
odL &ZOYOdzd L O d3j stgr @GBIB.O H IntsdcB YO 2 I4tuddf EPUc O
"Lslsjteds Ox fBBEEG UCs dH dzOy O dzd LO u ]
JWJiShkdodessets IsdmCEz dzOMmdyJj dedav , z B35 o @iktsd
wL tsls j todzsd COH i te[eimiz'o O dzd Sodp@mafidel§atf Gof 0  1dJaC
uc

JfIlsdydzO® J o3 ' Asdg® Wit Clsdzwsdzd Is d o dats L
(wyflr g¢) &3 Mils d3 Is ©dzkz RIC 9CdQ Isd@tx{ A dAfls = taE) [det ISt
o d ¢ stecd M KCO-iptzy 63ls tc tSgert®@IrGbSCCD 1 dzdL * €5 50



129

fsd3 hzoOdzd o Isj W dztsdetse d2 HF € dzO Hdgll2Q | OH, t5H
HNO; 1 e OL 8¢ teL yddzv dzd o o3 Ctetsrmroddz tso
otsHESE IsO OdzOdz' Lo Odzd o MYy JjClstetsd3gj Iste” .

LA-9 dH. MY j ¢ stayffijiCsftcdy . HIW kL detsc s
Fdz' stcOW " tsdzj Istse ' 2 sO odHJ®& 2 sB dzOMmlsw
Specord M4 0, oM@ tcd §)is hdstOoagd tcIs . MY p | Is to «
olzcdzj ys OdzOdz' L o Odzd o HT8@YOOL thdz L O 54
Isj BB j cOIskztcd .

vl otsetcOBso Odz0®  Hg dnfpdetslydz’'y oOd2D ik of
Hsfdz' HY ko Odzd MIsOdzH Otclsdzd B3 dBj IsBH A3 IS §
slréo: LweOLSS OSIkdeolkze Odzd 1Leds sl jodsti 38MIs £
(hodHC" Mis! i 1050 chtas / onGrddzy s - tSAS H'Y Zde@figaf] Y & gsC
ftoslswetsds 20 r~o; WHLd)tpdets o @z L GdedsH N H
Au: (o] dHsi)tNdd Cadz@clAac ' o Odzdzy o5 o ' dzis7 Gs® OAz}
Aw/l o), i sdztsy 4 dzda” BOSC Md i3z 3z HjMsteB
~nlctBOSSctOV O (HiljSiktste 5 Isjff dzsftetso’
sl ¢, O ¢'dz ¢ fyls: W Jlsfig istdcHz t® 0@iEREY Aifsts d®sdiZts
Cdmdzsls § o3 dizk 1 &) . v B JtcOlszteds 3 g@C D dgk
tesL C ZOHOdzdzv d&3 S ted o d - slir ¢, oS stedMmists
1 sndBSCO odd3 to¥ o Odzdzy ¢ tializig] dzls tg @ Uy ¢ AizICHUDR) ¢

i BLIOREZdS s o j dzd ( dhdiaf Is Czis &2y jydzlddls @Y ‘o
mMddz' éafkpfe 6§ L ZOYOd&zdmw L O W stedkz dzts®

b T y By £ (17U, ) degasn (3.1)

Hidysl S Bdzyj dzsteOy’” v d dy jdeesstic” § d fiipdzts g gi
BB d, @i ¢ Sdeyd dzlstcOy' v CdMmdzslsdzedr  y4d dzlste
Bz3C B dz! / ) .

Ujtloliicf csctcORso OdzO H J Mistcf Iy tzts 0 dzlz ¢ ezfiz@
Hisfdz' HY lzo Odzd = BOIsj ' Odz' o o dL dzOyOdzqd
HyMtsteB Yy " o dEAtcd Mmistse z¥ ydMi ¢sB dz®e dzZ0dzdzc s



130

l1jtejJH OHmMBtBY' "¢ okedzj SdMAzsets cOLEZ L
(10 Au/ n9) ) G Jdz' (hoadHG " Mis: f slsts
Isj B3 j cOlskte' fteslswetsds 60 reo. 1 ' mdzv vy
zOo Chtrdise s Mjtej Hso dh O, f'tc sBW ff tistdy BaOO d2do
fslstsCk 50 digdz/ mr9. Ltz O igtseizg ' Odzd C@
fioslswegtsds 30 "o L d&jlstss o dHOdMzj dedaw W
UjttBsf ettt Odiso Odzk H | Mty ' ¢Of tois o B dadzizc
600 Ay, MdcedzOdz TCD %' C¢mkzeoOeaMmw hisij S kc

[ JlstsH OH(HJ) MsteBMMY'J CHlcts ) & fzlz y dzg dgawy €
~nOtcOCIsjtcdMmisd ¢ d ftcdtctsH d, fnd dzd Is © |
oditstedMmMlstso o Odzd L OcOdz detstf tod 2 dgf' s 2 d3 i I
OH(HJ) Mty = ' todHddalz 263C) ddj s miSylsiad 8 fy HES
C tsdzls tc R8RB]] d3 Is ts dz€ f zOMmisddzS d H BB HHFd oM
LOoOVWL kE ysets) fwd3 hOdzd o C¥ o9 jlsks=L 19 4C
fted 400lswAcutsatftells '  cdH ddz OHMtsteBlzo Odzd
HyMsteBlzo OdZd4 s JAHL50C tetsS 50 Auw, odlstd
CdMmMdzslsdzedr yjdzlste" ©# [ 18 MO ° J1tej dzgMisj HO
M3z e § 56 dzd dzOdzdzy ''('f). 5 4 5 'fhEffs 01 Hdds , Mg
CJW' 'y "daels" 9 jSEMmMisddzCy'® Hdzw odh jL OL daC
1,67 MmMd/ ¢ @3gsdz .

[ jIstsH OH( HJ REsds B rdslzIsd dzff * tod H d dzlz-
MydSbtesmS s’ ydzd dg¥ ¢ B dpl W®dzj dgdz” §tedtetsH ),
Cdmdes® yJ dzlsts’ o, dzsC Odz' L 59 Odzd n &z fts
ftso jton dalg IS ttsd Misdr LeOL S o, odC sBE Mls
HestojHszlsddzf " edHddze M DI BRBEMEC B "'uydzed &3 € s
B3 Ctoslf SEdDxZFM 0, 55 dzfzeZistifdezch dzv d3sdzj € k2 dz
(¢  dzjIsdydzedi?2 0,18 OEEtd [ JSBSHJCO (Jtetso jH,
OdzO dzts GH Bpdd@ | sfsd @tz OH(HJ ) MsteB y' ' to
CdMmdztslsdzd n  yJ dasdpl dzO u ®dzdizmis® H Odzls | ¢ tc O dz! dzts



131

1530 mMostedifls Odzdz” 65 ' dzlsj ctcOdz! datsGts S5 W
U(B) = 1,67 M/ S diBtsdzr . c¢cstsjWw' y' ‘dals H
o dL dzOy0Odzd w ¢ © ' Hdatsh j dada¥ Cdayd dzestc Oy
odLdOUjddR LO OH(HJ) MtsteB Y] ¢ ¥ dzdD TBPH G t
ftesdzd ¢ Olkd o &5Stehfitfted c5ZIMy" * dzls o dL
yjdzste' @ JtejdelsjHO, dksCOd Lo O0dedr: dzO
LteOLC" o, ‘ HisMIs 2 dzd ~ts torws @bz’ 1§ dzd ~ d3ded Ay 5 63
H' Od3J Isthep W& iRz 7 dad.

ABSlstsj dzj Clstetsm ' d3' ydzh tsisHstg fdafz'C e ejsdedzt’  dz
ftesotsHddzd L odSttcdMmlsOdadzy d3 dzj tetsL H ' dzj d
[dzv  odd3 te¥ o Ocdzdzy o d C tsto d s -89 O dxddzO 1 6§ b
jdzj SstetsH o d¢ tsted fls tfasHeats@idzd OV 7 dftstdctdndod |6 o
jdzj SlstetsH  f SBF, of @Y dedzy Bsdz' /| dz) o dCstedfmls
jdzj Stesdz' Is. AtlstjdjSktesHd ctslskzo Odzd N
h O & MM jdet "’ L©OLS' &9 de stedHE okcd
slstedeggO® ftod bkdz' stcOLokCB " 2 BtiSBY' .

t jdzse j dzsW tslstsj dzj S Istets dzdz® My tfizjv S st teAXGHAECAS
LteOLS 9 odSttedMmistse zo CEtrdme fff jFEHItots &4 B @
tojdzsejdz ofp! SddB HY jtoj dzscy fted 14 €
MisOdetso 2O 17 B M Oczdat &5 L CttsSCtsds o 0, 0
ftotso sSH d dzq LO HBfth@scss flesGetcORdztsG 5
CtstejSlszoOdzd L odStstedmlsOdedey &5 W hkzdeS y"'
oS stedmissokzo Odzdf: Hted ¢ dz § ' fisdeskiy®i 2p0 dz
flsOdatso  dzd 0, 20666 0,937,500 ,HTHASL

25 [ j lsdisrddsQs 2z o O dzdz™

[isHdCO ftslsjdzy' tsd3j Is tasddusdmGsdis , Is dOls 5o
0,1 [ sNafNWf e slstso dzj dzd?2 L~ (Mageky dzt®© P dsfigldsc



132

Ctsdzyd dzlstc Oy "' ¥ 9 pYUts teaPmOC@EdzM a3 IstcOH d y ' 2 dzts’
Cdmzssindids o dzsc s Isd Istelz 9 O dzdzw . v dlsteOdzls L
OHMBKGB j dzZlssdg H'  BECMdHE okcdzj yt L dZdols 5
Il dr" Hdzd 2 0,1 [ 3 mdsta dulgizds O tikdg N s O € 5y w ¢
Isdddz © Odzdz? HBMdzZ' HYEZOo Odzdr L OLC" 9.

1l slsjdzay’ sd3j stedydzai Isdlstclzo Odzdzw ff totso tSH
mMdMmisj d3d Isd Istclz 9 © dzdBO0 Grdhik Titraterr(Mettler TodedodGmiBH-
Anal ytical). PH odd tct aOdzd L O HBY BABE
DG11:SC o' H Mettl er Tol edo fjtedH od
MlsOdzH Otclsdzgd n B ZW j toddd,~0 Qs ts,0 O df Gz@ %[ Is tc Iz 45 P dzdk
LtcOLC" &8 ftotsotsH d ded dj'tdigfdiieiies s dzgp sdA® totfs
Yy bdz' sdesé s COtwC OMmMkz fted odhdrm L dzOyj dzde

1 sedzv"HlE dzgO dzgdL € Ctsdzyd dzlstc®ag” fr) dac
BOLJj 6" OdzZOR, ©dna' HAZO MEMmYy jdar " v § 59 d dzdz
yomisddetse yjisdz sz (O 5,5 ¢/ dz) . KJ HE
felsjday’ sz sbtcdydetse s Is@uUsfc®@ o Gedrdzs.fg ¢z ® 8 G\
MMy j dzHtse Odzz ©®© 150 dgdz ot tlH o Ol IfadpiAs c
n® HdwW odHOd] dedz? tetsL yddzj desects H' sCMJ
Isdlstezo Odzd Mlskz ' dzyOMisdd3zd HBH O Odzdz” d3d |
fjtBihkzoOdzd fttskkwetd oM sets YOMkz IsdlIst
oL O" digsH " CdMmdzslsdzdr yJ dzste” 8 CO§ OME
Ctsdzyj delstc O 9" WH sSNedN 1 3 29 Odz' 2 MmbkeMmf jdaL ™~ Is
fsmils' 2 dets® ° tsdadzlz fd dxzB joL ftgpydzs  taelrg L gy ddRiE
OCIsdoedesls® Hdzw ofm' 7 YOOt oo CRdistar s
L O d3d IStSH 5 gAHIG dsCIO .dztso SH {iO@lEAL 2 ¢ .

[ JssHdC O Isdlstclzo QdadgdL ' LCGs 10K jo5d3Ed3. tSH | t6)
LtcOLCO 3 "ddizd, ®5 2d. NadptQeuydClizd o« kMt j
fJtoJ &3 hzo Odzd ¢ te t8s'WvdZ3ds@EsjdR3E j BBz tc 0 M Is O dzts
tc' odzso O d. I ls' &3 9  HBdWORZd Yt 5 dd o



133

9 Hisdlstctsolzo Odzd totsL yddatsdz HCI OB t§ M titts IO ¢k
Gtelzd (to' Ldesets Isdfkz) tByYydMmdzs 9 Odzd, o dnt
dzi 2 stcOdz’ L 2°-0 gmindzdzO@ Al d [( S OteB 5C M d dz¢ dz'
stsdzyj dzlstcOy' &8¢ widetseo dzd r Yy J dzlsHCI, o hidss LotdAstiA
tej OCy" & pdBEzekPYUE sz (tsBlsts lsted d3zo C
tsfydats o dzd n YyJ delste’ o) . bz 30 tc dz' ¢ sdayd dals t
fjtojtcOntsolzoOdzd dzO 1 6 okcecdzj ydiossets dBOL

26, [ JlsHdSd COBOd sduydedms 4 S MY J ted d3d

wL sd3d edL Oy' v gepafeHfgd o jdepigs J dats dziz
87, 5 %) f* ' HHOoa Odzd "LtsdiBjtedL Oy"' ’ o ytsls
AnsdzcHddzr dzd S s Oolsts®BBOIsduydedds  Jjtcj dg" b
M dzOH O 100 d3dz, fsyoOolkitsoa® Ctdzyj dzlstc O
wL sd3j tedL Oy & ftetse sH d dzd L odSsted MisOd
099, 9%) w¢ totsL yddeded C1O0 ols jCulisfo=tiis) dd dj t©
JSMY jtod di3j dzls sEBOIs ©izOL BE st O (Y ity dz' tsldf ts te@[E
YJsdz' s 3’ Mdzd  MiZOlsg @z dzp g @Dls t&tc ‘o O tzdew
Ocetsdzz fted 250 Atetst tos sHuBcta® dBd0 Ln otcj OC Is
BjstsHSdE cOLBots’ RtotBOSBSELOWYW" ™ L odCts
Petro (100 d3, 2 51 to L e d3lz jOaAdZielD Isac] H
ftetsed OPtcdAul, sHOMz hj dzOGte' 9 Odgdzy L °
odlstcd 3gzo Odzdz? ftetslswesds 3 "o, O fYtsls' s
Au/ "9 HBS 195 Au (odlteddikzeo Odedz? ff totslsw
BilssHsSdE cOL s 5" -MiEH G tistatE) Ws'j 'C Isus teds@i

wL sdsj tdL Oy v-f 'j dpjmdalfiidpiie d U Oy ' wf * jdij wiflzf
L QL fjORdz' s o-d3jslO fdis thdidids d = Yy J 5 dz' fflsteotsdy” tsfiHdrdfo
o' HC ' 2L GHIOBS MY deaflcst 2 0 MIsOlsdydesdzsz toj O
IsfjtojHdy EHOA@PALXZ H ¢ OCIsdolzoOdzd o toj



134

ftoslswWesds 30 ne o by’ Otd dilztf ' dzfsdzi®d
heodHGC' Mmis! fjtoj &3 h zo Odadzg™ mMzdg" h* fls O d
9" Hf s9 ' H dzs. cS¢ totsL ydNdeded{ @3 b d 20 g g 5 S0d &
B3dz) , t6j OC y'L¥6 jfdsfsjodiMs@iefic s o ' HB e Odzd
‘dalsj o Odzd yOMmME OdzOdz' Lzoa Odzd dzO ¢ O
COf "' dzv tc dzlz HPSS t5(8zs dzSdiz 320 ®BYBG YT ceesOd
Isj B j e ®BA(K2] i5oQARIR28 0OC(A15 "9 ), ftod Ctsj W
20: 1. uvjBf jtcOlskztcO " dzgyj SIsstcO® IsO HjIsj €
1 tesHES IS Helj DS dH] SreoRBMFE EC Istctsth] Isted yYdz

] " Htetdz L sO@ ¢ Hietsdz' Isd ydzj ] HicE@d
ftoed Mk lodasififls® EyOMmlst okcdzj yj @ dgc 'LHotOE £ 0O ds
Eyomias d3j - Odz' ysARUWCttztesd 8H d dzd o 0Oo Is sfankzO ¢
5BO' Bsd 300 Bdz, L' { H Gzt @ )Y sts i jsHB
Bdz. (ol C &zO0s tsB dzOH de@zdz? f We'd dgis i tsly 3y didizw
vy B j BOldg tcs 9 OdzO ! L O Hsf it E 58 Is j
Qo lssdBOIsd ydzes ( 02 &ZOHOtcBB O dAsE P ZOC IsOdzlz
H) Bd LtseoOdats’ otsH(, LOo OdzlsOy zo Odzd Ik
1" mMdzvs Yo tstegj OCIstste, s o3 Misde 10 d3dd2eE,
okedzj yj otscos fMia T O COlOdz L Ob st tcf @
Sy jtoddij dplOxrOdzr dzgd?2 Isdm¢ MlsOdesoade 31
sdMmMSk otHd® 20 BOte o HFLJAR. L [seztlz’ W
hodHC" Mis! tcd OCy' " jdod e drfglOEadr o Oz 0 0
HisMWY ¢ dzj dzdz' dzj sB R ' Hdats’ Isj i3 j tc lssHi©Pp O dz:
tcj OCItste ttsL yddz toj Oc¢ j dzls(@ Oty | @il Q. pyHcds's t5
tc' HOtS, & OwdB tcOdz L . OCy" 2 dets’  fperdglist
ICH' O3j stetsds 13 &3 L &) BB teOdetss L 3 I &
OdzOdz' L zo Odzd a @ slsH jciRjsGlast o dzts®  to' H { teolets
[ dzv OdzOdz' L 2 to' L dzd » odtOafd fmtots dzlnE’ Lodg ¢ =t
Bio-Rad Aminex HPX8 7 C, L' " HdzOdzz L Hilsj CIststek



135

oditstcdMmissozo Odzd Hd&zY 0OdzOdz' ff & dz' Ot Bof dfzts ¢
WEtcOdzze. (§¢ tkzrdzdekz WOLE odStttdmistselze
ZodHGS 'SR C iz j dz¢ j dals O Mls Odzts 9 d &G w0 [ 4dzwv dzdd 0
Mz Cdmdslsdsts’ ftedqtecsHd IO " dzghdr ot
¢ ts dzts Amlinex cationH"'L 0, 005 [ ttsL yddetsds f' eyo
WOoLtss. ZzoadHC' Mi! § slotGla exjdazdsj dgy Q@ tciPls dz@
Adu wdzgHd 9o HEZOdz dz@ ¢ st sdzj delsf v ' i df deb dzt t
M sdzlkz € L O H i sHPs6aB¥5973{GE-JuadbupdieMSD (Hewlett
PackardPaloAlto,CA,&z ¢ ) , BB dzOH dzOdzs ¢ 51 | (MX B: ,st3fs daf
0,11d3W)r.dzy d L dzOyJj dzdzy o B Misk L OcOdz dzse 5 5
z te" HE " 2 W O@ZOMzA teffiste dscdz@[id&N (SOICmadzu) .
BOMtse d 2 BOd&zOdzi tetsL tcOn 50 zo Odzqd L ¢ 5dz
fsd sd o, WkttWktetsd o IsOz¢ddLYy sz
HEf sdisetss 1 [t m.

ASIstsC OlsOdz' Isd ydzj 9 ' Hdzs9o dzj dzoes ) da' HGY g,
COLBYOLdtsets WsksC OO FfgazsH §dzd ' a dztE g
Mme dzw dzts 3z Me=j50f Mg b j H j dedz? o sdzZSEtsEts 9 k¢ dz
ftosB fifstds" 2 desdzgz §f jtoj &3 h zo Odzedz' Htotso tsH
LtcOLSd d&Ofmj=msdbzd@DLdd) ( 20 o&jlsodzjoelz
fjtef jdzHd S Edzvtedets s © ' Hdesh j dzdzsDRIH® 0 § O
' dzls j dzf) dup=dz' Siflis120dz" Is j 2 dz/ 79 . )o.0 AP IS Sicd dgts dzO
HEHOLSC SEgB®FEYd" H By dzdedrn e Odz ydzd n
tcj OC ket Hsodes JtesfzMCOdzd yjtejr W
Bsdzj € &z dzv tc dz' mMdlsO 4 ¢, O ftsls' &g cOL i
O tso dzj dzlz Hsal2j ZfR@®TRISC d L B' HdMisd dz' ts asO iz
5B dzO B dgOjdis O d3’ y dzd d3d HdMY j tce Ols stc ©d3q G 0O
Wislstso ' Hdzso ez dzdg@y@zd FtesBOBC OV ' Gdzts
Me dzv dzts® € tsdztsdgbds® 3 (PigepekQ) 1150 1 s ciz@yplv2drs
Hilsj Shistetsd3) .



136

StsdzH § dzglm Oy " W s dgjjoQCdaP ) dzw C tsdzH j dzflf Oy’
BJdl Oz HjG" " HE L Jsddzy' Odes Oy j sOIstsdz L
GteOW ' ssfsH'  Bdzgsets dz' sStedHlz o kzedzj y¥, BH
OLtslstsdz akedzj ye HS ftsH BB dzfftcd @ BSMW j to
tcj OCIstste’ fJjte' sHduydzts’ H' . 1 j dzL Odz' H§
(Al dri ch, 98 %) odStstedmilstso lo O’ HEdgsLh j
BJdzL Odz! HiG H : MigBGdEnd dENA JLE O QMBSO I
hodHGC Mis! Hjtejd3 hzoOdzdz?" 390 B /-BBIsSOdzt
(Al dri ch, 99, 8%), Isj BB j tOkztc® tj OC Y
COsOdzfLads seOdzd o tcj OCIststc fted 200 A
ftcslsvc tsdg H

ltctsBd Ofz@dO dzdiz® 6 OL ts9 sz ~nlctsBOIS G to(
COf " dzv todzlz HPSS s dASAA £ dgllz, 3 DEB)0 W esctcOd3z 0
sj B jtcOBzAEG i 62ABL2BO AC ( K5sjWd )y s
2001 j B jtcOlkzte® " dayj Slststc® IsO H BB Alsits tisC
Awl.esHbkCIlsd tj OCy' ° RO J ¥ Islisakz d&ds d A das

{ ¢ dMmdzj dedzv B j bslizdlZ" diiz9 4 %D J EMstcOclzo O
dzd f sdzWw tedzed d3 totsL yYd dzded ¢ s d3 - tdfty)ifted)dRctairlAn IS1IO@
B ssH @4 [ Cddzj dzdzv B | Isolz dff telzizfr) Hflefrtiginfijse | af
Ruo d3' MEPB Od o @lsteldg a3 j wOlslztcd 140 Awu 9 s
mMedv detsdzsz toj OCIstste’ ¢ § j ws'CfHnflagdets "o dHE 'S'te d My |k
fso  Istew (AGA, 20 % ¢ dMmdzi,d3i8 Q% §Gaj izl iz
B skzdotaltsHfd dzd L o dStstedMmlsOdzdzy &3 200 36
B3e S OO PeE@s Bzifusd@lict®Odzd o tj OCIststs
"dej elsdz 2 Ol disMW jlc' c®OHcE sdzlz f tetslsw @ s

1 Joj Hie s BOIs 15 ¢ ta1Gsifr] dzf dachitfiy taimipvdd® | ®) fipgddz’ dzs o
(oo tsHd dzdind dz' dz' dz’ ctelzgf d) , o dC-tste
B' M(stedd3d sd dzimd dz' dz) IstedW sstceOyj sOd3" H, E
Isted d3J Isd dzm dztstefnd &zOdz, TMCS ( FIl WWRaChenwcals9 9



137

>99%) 25 Odz, o' Hfte' ' Hdzs [ HctdtsB7ddic dek@f
OdzOdz' Wi @R So sz Rt BOISSE O 'S 5 dafdgisiis
1(25 ig<E,.2 0@M) 1 oSG tc Od3lz 9 O dzdzw d3 2190 dAlfuji t§ Olls
Ad/if3e2 0 Aw , ff(tlddp Shj)W " y' ‘ 226! 1 otsu jOlstzy itz L
5O HiljClss®®6MisAddss §ada0f sAY Hodps . zC Isd
‘Hjdasd W € ko] jrStdssaitsids to d y dzts .

ujdzj Slsdo dzj sdzadUnsig) didzy  H s BOdzj ~ dzts o
sOlOdz sdydzz ©OCIsdo dz fls! ZzOdzj nj dzgdr  VF
sC dMmdeaztizls Odzz HBs BOdzj  detso tsE s Olfigds Onjds 6
f totsls ts y dirs chies Oalif{f e s to j O 1 O tOsdfzs W j .ts dzsi € |
LO9 Odzls Oy j dzs e s § Ols @) dg( & st @B T 16,50akHY 0.  dxQ)
tj OC st ftosf kM Odd tjOSy' 2dk mMEedk " (
fslstsC Y/ Rdz@d L toj Ocjdels' 9 IsO ftotsHESols' o
ined L odSttedmis Odzdz” d3 ClBantS oSEIRL R oS BOISSGE to

ujdzj Clsdo dzj dasigld @ydidf dzolzef © YO dzd o Isj &3t j e
i 400 Aw ftd yYOWR, 4C tifkls O GlizO d?', L5001 s Y dfds
t6j OCy 2dz 2 MR h' foskbwetsd 8 EtsH g

vl dz fiteilsotstej dzdg" BRISOdZE X% IO

tcj OCYy' ' tLiOrBBoakzoaOdzd L O Wtstedikz dzOd(d :
CE—&H w C-HH i - a 2 — CMA 1 Q
Xecanio = T X 100%3_ Sma = m X lUUv-’a_
Ceo Ceoz
Sco = 1009 Scoz = 1009%
T R — Com) O S T Y

Hi TElssyds Cdayj dalste O, i f tsts@ lk Cimp jGuzlstiio
taHao.

) tsHESIsdo dz2 Mls! COkOd L Okt ® N O
CELeONSo ko Oczd w&§ C' da @' fglsH, [ ®, H tz 5 d
OC Is d o dzt&VPO)W (L el HE\&h).

ZodHS "' Mis: EsIE s @i, etz L o OF so® b @rtz@) fyls
wed2 fttej Ocko 0o L O 1VROYH:EEED /A SLE ¢o).OC L



138

tdrrwf 3

HR1 U[], HUfULsuvULI O, wJitl1AwBlL w v soduvd]|
fwstHrr{V{tRevRM Af upwgmort wof wl

VU HOdEAGE tsLH' & ftoj HilsOs dzj ditplz ¥ tdsj' Lf
L' Wiko Odzdz? of dzdolz bkdsse Isj disf &zOlsdasc s
CdMmdzsls dz o dzOMisdotsmis', O IkOSHR L & OO
LEOLS & d2O@ Gshdss' 1§t C Biehtsfchds oy t d
Hisfdz' Hy § d2 , §te] HMmisd dzj tzlf tkew daAfi8 @RENT td ts 1y
SHjteyOdzd i3 tojLbdr sOO®Rd ltcd BOdss @ Oz
o d dzd304-308].

3.1. 1 ' Isj &3 &zOls dzq 2 fd dals j L, Mlstelk§ Is b t
nOKOSIsjtedmisdS d 5O COkOd Isddyds 4§ sacdfd
yj o i3 Mdzd s &Oljtc' Odz o dz0 tshdase ' o] ¢

] HOdsd3dz " HitctsL H ' dz i toc J H ) ldSCrptsog jdedto s
Isd B &ZOlsdzse &5 o3 dzlsf uslicd g § s BOIs j t6° Odz" o
W tstc 3z o O dzdaW yifj tsjdt bstizfr st s dz' b ‘ B tstsf Hftd
( MCF)W ' LSt ydzdr r~ Q4@ CISQ @ dy'lslg & y dzts 0¢
Ltsd3jtedL Oyt T jJsdfdHE o j teB j dats dzlz

dlstczC Isktodz r Otc O Gdgjj Lot ttste/d: figfls fif: Cde@sls | tc

W tcOC Istse te ©Od3d LteOL €' 9, SHJ to) Odzd n
fto] CthiBdzHdp@zsB.4. .1 “ Ho dh j dadzv ) Usf A3l j 3P HzE
e OCy" 2dztsb * Mgl Yyddegz 3" yj dzv tedese s Is § dst
f tcd o SH dilsts tc d3izts i@Pleadd” ¢ Is z tc J(BEA-MCE-OR2 &F L " H
sy j dzj &3 Y BdZdsd C®Y 'L, 4,0) ted ). BH Daizgf M j
s BB J @8l tda S'jcdpdpOpzis g f cdwSHY Isu o dh j dzdz
Ctod Mis Odf "yddasifiplsd = , § B tsH &z GSlafjeo d H dzts, d L3sGpdiald



139

(<2)tej OC Y 2 dztst j diismc' digts Q dsts o ¥ dzO BEAMEEIOBIH L
B35y d Blzlsd L ks GazgdizO to tiffitguss]jdis fipidtevy | dzdzV
MY stekseo Odzgd 7 yYjsd kdedn ftoj Skt o.

=

(2]

o
1

B B
@
T 120
£
B
‘= 80-
P It o
5
3 40 . BEA-MCF-120
| 3. E ~ BEA-MCF-100
0. BEA-MCF-100 0 TBEATMEF 1
05 10 15 20 25 30 10 20 30 40 50 60
2q, GtcOHr . , Cul 2q, Gt OH . , Cu K.

{ A8 Lit W cOChkscttOdd Lol &f o) C bstaf)ts
yj sdokstse 2OMls' &OddE (0) kO ]t

) Odad @&@d (Ao o d30dzEflislis B3| uspQ@E@ M s’ 6 ©
oLz stcWHC s Odzgz (3 L Asdytisdis Ri€zddtlists dz) dztd s W st
COtcC OME&MnilsdfdstdcS o alz) datfsSs toiL dgctisz s Mo ' HY
hdesSCdr BOdS' dalsj dzid o dad » o 6 W dzjé GAGGds " B )
ldr' Hdd o jlCEad Mtsted, yYgHsidEs®dL zdz2 & 140
ftoslsWetsds 20H W GBEAAN Q.G Hdztsj dzlsc j dzgs OZtste W dz
t Ao ftede'S ztoMisie o O MdsdsAslydky § 6 O lfiAgdOdifs H ts

L detsaizo @ded) [ Wt OC Is 56 ks O didtc j ygdag dz' j lstflzts G t
MCM-41l9 " Hf Bkl dz' Cso Odzd 3 © ' Isj tcOlskzte’ .

[HJjtey Odz BHAMMORE-£Q0 BEMMCF-120 & Ot O 5§ toffV
fJjtcjoOydets GHMESKE HAsE sdgts@Wws dets cO d3ts to Wisoa |
YOomlsddzs ¢ ~BS 4@ tdstH 04 Gzdz, o, VK9 " HOBHG] G
Wistcdslzo Odzdzy d3 yOMmisd dzts¢ B 0,BzezW3ts dst® Tl AR’ tc
o' HY tsof tHdzeCF ( tod B QB)3u.f "' oHadzts h Jildddew tSH j to ) (



140

L tOLI§COROH P49. 48 H L OL dzOydlstflsy o€ 8] dgdy ks
Yyjsd sk o el kdEdH. SOF 8 bk odfOHS
Ctodfils Odz' Y IBREABICFLLROL SHsY ] Bbds fsodowL O
5OCdr StdmsOod k'os k& Ctj dgdzj L j dgdz H jifls
CEL b SteY &€ BIBEd Mlstz@dlictl Hd&Y s@f stf
Csd teyOfisdr §° dz2 MCF.

e o

'_%’ “’J o

eoe
N

i &‘M\N
‘ ‘\“ . YT

— 100nm 2/19/2019 — 100nm 2/19/2019
X 100,000 2.50kV SEI GB_HIGH WD 4. 5mm X 100,000 2.50kV SEI GB_HIGH WD 4.5mm

t dmMzd2E & B.O, B) ISOGBEOY( azdBEAMAIEARQWS
(,0) oBEAMCF-120, )(8

I Y jOBEPH.SH oy OGBS dzO o' H A3 dzlis o
Ctoj cRdzj L j d5CAMOF ) § st)BLj 3O ¢ OF I+ fiyww ( fipditedy 5 2sC
~570 g w ¢! o Hdzsfwils! v Hts ONddEjsted



141

( Odzs d3ts) fd dzts € f) O dEts's uBdz dizslz " W RSi(ARO,, s j Iste Q § H
9" HY 599 H fiph tc HACtdsj Xtd” tc tsdz” Is BOAHu. 6 tcd 12730
9" Hftso' HO' OMmddjlsted ydzd dz € tsdzd o Odzdz™ o5 )«
f 5t . wdzls j ded o dz' Mils: y' *°  Mmdkzed sy
fNd dzsS MOdseodn o MisS" 9, WwWC' ®ROsI! ©HdC
] 8 dzd dzO dzdzy  fld MHAPOdfifdg dy' ¥ to' L ded R o
MjtejH wedn dzO@2B " dz hd2 odzj MsS dzOdzj y s
Lo owL C 0sSi[®0).( All Bfjf julvis to §3) ( ty fipls v IS . tcd{tc &
s MBzeck § €ddlj2dpd e zfls: shlsOdadz s°
yjsd sdL Oy’ Mmddels L sof.dfffitd LR EOMpE 1
hts MstekzClskzte® BHjteyOddr LEBOLEC &8 Wit
MdasSModsoadn Lo' wWLC o, BddL! SR HE L ¢

BEA

—h | /BEA-MCF-120

\ /BEA-MCF-100

! / MCF

l otsf Z2M ¢ Odadav

1230
1100

1200 1000 800 600 400
n, iy ds

{ dHz881 wvin g j € Is tc  BEAMMOR-100,BEA-MCF-1 2 0, MGFp Is

we sis j &gt WOy 'isdy  y j 5 dzl & O dsDin dgdj BS dz' MCHF
dzOo j H j dgts 3.dz0 wtaddis jLLtdOL B tMdzsoe ftotsH Iz
Y sdz' S LOIEE o Bl dasf sted fls d d3dy; BOB jMEE DS



142

1501 3307 a , Ww¢' sOC Y & Miswis!, dig tc o
Yyj sl &, 13 ¥ ¢0 BEASSBVMCRI BEA-MCF-120,9 ' HY 58 ' H dat
3.1). 1 O 0Odzr dzd 2 5B 0 ‘BHBA-MCB-L00 HBEA-MCF-E20 (~¢ 1,59
M c) dwjdhj o ot odwdedz L Isdftses dBeds
Is © B3d). |, hts sy § B HAdIgL Etff tsde'wwH LR dR® dgls BERAE Is L
MCF-1 0 0 BEAAMCF-120 9 tjLbEd O ' 7 MOBsL
L 3 oz, f @ 2 2MOH. Ki2 JWjcCls odtOyJoc
Isj BY J cOlsktcd ¢ Htotslsj tc BEAMICEARD). tsBtetsB & d (

o B
120 T i i 2, ] [ I
-1 ] J‘ J‘ i
wol 2 i “Z1 o
R 1t 2 s B
n 4 - 1 i \ 0,0z &
4 60 : . Lol 3
g ¢ I [ 81 |
T 40 = 1 %&Q ! a
2 | o5l A BRViN 0,01 %
e 2t N S A
ooji == = %Eooo
04 06 08 10 "o 50 = 100 = 150
ts /o to D, dzd3
t qAets 471 B). 'L slsjtedidd OH(H ) MsteBYy' =~ OL

LO L & t©Odd[ §L)EMCF (2eBEA-BICF100(3), BEA-MCF-100
3H (4), BEA-MCF-120 (5)

[HjtYOd L©OLSd ROLOSIjtedL zsIs! fw
(LtsCtcj BEAMCRIPOS-6 907/ a) , dz2 ¥y M@F (lssO85d0.0
fswelk oCdz®yjdeg WOLd yjtdz sz BEASMCHIRO dz
nOOCIjtedL iz Is! M L dOydes odh s f oBEA BBs
MCF-100, ftSHjtyOdzd?2 o deOMmdz His¢C MisOte' dzdaw
Bzlsd MmMfttdyddzj des § " Hodh jdedds Mislzy§ j dzj B



143

COLCOME LO odht’ Isj &Y deisOthd tgds ¢ s [ to fipl
ftojSkemste' 98 L O ©OREdSS ddL! CEts  to)
Wistcdslzo Odzgdz? d3 B dzt b totsL o ddaj dets’ ff stod flsts
ftesyj M §oHOd hsets HJlsj & ZzOIskzo Odadz? L t

OB d&dyY i 3ujlCMsBwOSSEtdnsdsd 4 ded
Y j ok shdRIs ] ©' Od' o

Dg: ? G, V (L; a H ‘
| EOL Vi G| B Eor 5 %4 j 0t Dasj s l(; ?Ql;? SeeT Ve',
fl’]&f, G|’ ’ /| G| dzad3 ’ fl](% (
dzdz | d3ts o i) & sdzt |dd G
BEA- 0.91
MCF- 0,13 ' 3,0 1,11 (190 |52,0 46,7 490 (1,24
100 (1,387
BEA- 088
MCF- 0,11 |, 3,1 [1,12 |150 |68,0 |722 |410 |1,23
100-34 (1,30
BEA- 0.86
MCF- 0,15 i36 3,0 1,33 (330 |22,0 42,6 690 | 1,48
0,86 .
lr¢é 0,23 (0,947 45 0,08 | 20 I ’ 615 | 0,31
[&F |004 |i 23 1,70 | 360 i;‘ 3135 1470 [ 1,74

Ve oS, kBB O B SR CoffdssBO § dzsh O § 5o | BHotE28d; o
Dmicro | H' OBj Iste 5" Ctosf stc ( BOC Mg @z ds 165 Df Sk 'dazds jdfs
B Ctosf st (HjBPE®@ B) tod Misd ydzO G:j/dggjr,stts@‘éw d30 HalfifAS tts B T
Vis' Qie'sDgsj 1isH * O3 Iste (B LitEifitdg H dz' I’ [HPH@BER@SC 50 d2
OHMBE R L Oc0d dz0 § dls s i@ Vi dztOc @ ddf Hal P e Tsdg'd © 5 1

10 tsmdztse '™ tetsL f sH' dzz d3d LR sdps L dO  taisiL
L tc O LBEA-MCF-100, BEA-MCF-1003 H BEA-MCF-1 2 0 w9 dzw & Is
o' HdzoMdets GHSG' H A2 B Lsfstedmis' Mistc iz
B Lsftsted) . wijtejHd 2 L8 tedzdfzd L [SH¥sdeO
hts MOBSSLeOdz L Oy' W GBiL s s f s §HiEd' stz @
ftedmizlsdetsmlIs' BB yd dzv telddtsef dgj Idsdj ol jdH@) Isttzdzlz iy
LB dz h jdedzav i3 tetsL A3 tolz ABIMCRsHftds t65 O o dzeg '~ 1 E



144

SHjteyOddrn L®©BGOLS ®, IbOBd 3.1) ° L dj
L 3 wO®R] (tedfm. 3.4, B).

s s saazOMis d o-Biistsf e Bisdrn yj sdz s d3

ssdzyj dzZsteOy' v kO Mdd&zO Sdmdslddn Y.
OtHiites y' ~ f -pfHYlsaztsmS sq ° y ¢z dif, UstOdzlsits ts d
1 028" dzr b ' dzlsj defnd o dz' -frirfd3lCelsftc CfRte GLARIQIBA ofdiE)'C
90Ckzd3szo Odzdzy ftod 400 Aw, Myt fplsRfic’ OPdz
Mszed o' HYtse ™ HO¥ Is! b & sk diy dixz@ dztstatf o AR
L dzOR BHWIst Mw  dzO UstDe dz' hdslz' C2te st tsasjOen dz'o * H
o EZOdZO dzj § so dzs® € s 3al]. dzfipdn 'S ‘Isttc d ShAsERE @y
BOE Is! MmMBzeclkz 56 ddddpln. Prd 8610 fMigso
Codzd o OzalzB B[ 99 i MisCsodn &' H BTOHMAG dz
(Sdmdsisd’ Yy ddbte dzs[Bd]. defmfiis] HWEEte + Cs5Cted Mis
L tcOBEAMCF-100 &O° MdazOet o dtc ®35 3L, fifedg ylg C
Bsy 20 9"  Hdzgi Misd HB € sdzd e Odz Yy!' st Isd
Cdmztsisdzd 3 vy j delstc ORI 1 t6j dzils j v Q digREOE O 1
N4 Oofg, MuyClsted of' » '@’ & M@ MOday *
B0 Is! dinezizded dp@didzd 8 ds4 5,6 difcdp ff s ' H O Is!
Csdzdo Odzgdzv d3 Lo' WL C' 9 C" dz yvw (' toddgflzdz®
B-yjdasted) 2 odafddt ' " Py@Hkz® Of stedH ' tocd H d dzl
C ssteH d dRjydz@ figafsy J ded d3d ° © dk@djddzls @®ar¥ d3° odztaiel fifs
3.5, B11]. w dzls § dzfm d ofds dndsd dzOfgtid*c o * Hf sS9 " H OF
Yj dzlste O3 1 toj dzf)is,gzdivPlis( MB 4 &8 * Md3dzj dz" | takzy 5O
LtcOL &' 9



145

- 7 O i 7
B3 = B L+B
B | Ny &
% \\%\ 'g a
© {BEA T O
8 leeawsoy ) 8
o ( o
8 BEA-MCF-120 ‘(\\ 8]
- - /h \
o Teeamcrizogsey o
-MCF- ‘ — H
#  |BEA-MCF-120(150) 8 ~\ BEA-MCF-120
|BEA-MCF-100 ~ ] ; |
1 .. BEA-MCF-100
BEA-MCF-100(150) 3 ~
2as 3735 3615 ! H

4000 3900 3800 3700 3600 3500 3400 1700 1650 1600 1550 1500 1450 1400

n, M n, M

1 56 dzd dzO dzdzv ,

1700 ' 1650 ' 16b0 ' 15%0 ' 15b0 ' 14%0 ' 14b0
n, s

{ ezt 67 (3AUWNY j SIsted L©OLS & ' Mdzw o C
ftetslsW ¢ s 3 ABEAMGF-1G0,BEA-MCF-120) O ' fjdzw
" tedHddzz 1l tg qL50), BEA-MEE100(150)BEA-MCF-1 20 ( 150) )
wy¥nt j S Is tc  BEAWOR-1D0,BEA-MCF-1 2 0 Is® ' fmdzv w j Mts

f tdHddkz fted 150 AC (L O B omMOfke"
1 toj dzmis j H O o' HifodoV' L HOAR],2 Hu Wt ¢ £ dsde)gBEA(tcdd)L
MCF-120 " fqdzv 9 0OSCkZkzdszo Odzdzy ftcd 400 AC
f' ' eduddkzkz ftd: 150 AC (02)AC 2050 ,A @ 5(03)A

vjtedd ydz©@ MmlsOB ' dz' dz' Mmls+ CdMmdzsilsded = Y.
Miskzf j dzj d3 ¢ toc d BEHA-GIGF-1Rdp) s ‘B dzd(L * € O H S 'y
f 5¢ dzd dzO dzdlzy i ©Odzd P 4 & fipels § * Mdzv  H j MsteB Y
IsO¢ ts 9C 0Lk’ O o' Hdsfmdzk MmMddkzk ydn



L' CtCtedMmls OBEAMAFAL 0L HBL QO

146

Ht5, 3lH@B dA

3.2).
v OB d&zd yPs 8dzRj dzls s Oy' v Cdmdzslsdeds  yj dzls
LEOLSCOR (LO HOddd3d Oy § sigtsige §Y * ythzed Rd
SBdzyj delsteOy' W C d fdzt
I 6] dzfls | H @EHsdE T fgO,
fdz. + . M. M. + .
1BOLE it (Himsl (Hjmst
" edidddyf tedHd(f§ tedHdd0
250AC| 350AC 450AC
BEA 219/82 187/43 125/25
SiFMCM-41 | 0/15 0/4 0/1
4A'15"MCM' 26/40 11/20 3/12
BEA-MCF-
120 89/57 69/23 33/3
BEA-MCF-
100 30/35 15/15 0/0
fylzi fzOBEd s s dz' M) iCHseims s dz° Y J dzls & i i deck Sidi dets Is
yd dzlsted .

1028 dz2 "k CdzyjdalstcOy' ¢ §dfMdzeslsded -
Hsfd HYjddE L©BOLS & & fMmisdl! yjsd ks b
BEAMCF-120, o Ist2-MAGML v fAsidSsit s te2d s dzv dzts
C' dz €' Mls! SCdMmdslsdedn yjdedste' o 1 tcj dzllsj H
Yyjdste' 8 [ ¢ MO OCEY dZOMOM4 O d&'dils dus)
Cdmdzslsdz yjdasted [' % MO ' 8o fdd&O ‘  da
syYjodHdtiey s BBy dzs® fodEBHEY 2866 S C

sOOd sdyudz0 OCIkde tY s MY R tetyj sdz' Iso
E tjOCyY' "’ ‘LBjtdLOy ~ JjiIsChdHE

[Mdzso dzd &3 ftesHEZS s toj Oy~ ' Ltsd3j tod
tedm6) 3. (1 R3A3J2SB(df GeB)fez’ dz) yJ-S-fzdpey 'Cthdz, v
ftotsW o dzw ftotslsdf OteS ' @Btsdz ydaz RBY I§ d oedl I
t6j OCY' ‘¥ jitsShmddzzo OdzdafitsH OgizicB fdgts G H o

9 J 6B J



147

L3 edL Oy JUIsSCmMdHE o jteB Jj dzsdzkz H Mz
ofJteBgdzs ftotsH ] RIsdzMmistetso Odzts L odCtsted Ml
L tedL Oy e 1l et jtehj ftotsH -3 @D (
MCM-41 [313]. c€¢ S OLOdz' L OlsstpdH SMyde'd3deddzt® yYyJ 5¢
USY ' -5ZSIM tehtplzdfidigtsh j dzgdh.@3 [3B] O wiL L OL ¢
COIsOdz" L OlsstcOdiyli dzp Gl s dezkiglis'B dzd LO § 5" S58%is d
Il d¢tsted Mis ©dzdz" -5,y J sWaS gz fZtSMIs O 30 dzdz' 3" € to ts
(0, 551 sl£0P L, Odzts, SH dzO ¢ , Ig' Idfitctsds W € &g B s
L zditse dzj des B dztsk z 0 © Getlav\Bleflrdy tfftg). o ytf § € Isd o dad d
CLtsd3] tod LAY s (diB EdgifL ts i Bipithdg' Is @@l fdz’ G ds
fs5° Hdzlz® Is f sted mis' Mis* f tcdIs OO dzdzlz [ [
yJjsdz' s’ 9.

{ M dBEE N3 B0 Ju@wEjc jIsSMHdHE o) BB jC
Is tc OHizints dzlz  ( ( BB Is@@Y IiRYP dz) vy J-S-fzdkey CHdz)
(2), yqdSdasfjdbsdde HesSMdC jlstdlz

1 ©2adh " f sYyOls ¢ Gdzts tc o s MO tsH d dzd
ey OCy" ° L E P He® ffggsEAls j 6° ¢ Odzd MW dzO
L Oy € OF ts BEAAMCF-120 © ) L tusdidte d MBISIEtMCKE-41, W ¢
| Miswis! S dmdtslsdz’ Isppads By . 1 tg JORMEETHMOO d
OC Is ddsid tsfls jldp" CO®SiMOM-41(s OB @.. 3] ' & Bt
LeOLS G dM&eaYj desteOy’ ‘v  fdd dzd(F [ Sogdfipczed
fsyOkCtso® hodfitt mdsdz” detg O yd° HY So ' BEdsd o3



148

MCF-120 ‘“-MCN4B®Gtsy j Bltgfo2a art® L OC Is ¢oad@i) dz' |
BdktsG zo OdzdzV s ¢ @OBIO0D dzdf AgdanjzdkldstO dpd f j.toj Iso St

OB &ZBYY [ jLEd kO] Isj & @B OdadalO lasiod G
L s 3 tgdfLeEY ¢ Hels | dzts dz

1 6O0OL B¢ BYOlsistsdzo Jluj dzy Slujdzi Sl g dzg € Is
hodHC](% yjte" M) L (MIsf) L (Mls (%) L (
( BBts dz{ 60(180)= 9 H ' tsdzts(C j IstsdzitsC j Is @
& Jis 50 (90) % |y ted 9H(fted 5)C
Ctsdzo J 1% % ¢ s dzo |
r Ctsdzo j 1 |
[ J
BEA 7,7 81 (100) 46 (46) 21 (22) 13 (10)
Si-MCM-41 | 6,2 17 (27) 17* 31* 14*
AlSi-MCM- | 159 75 (100) 32 (43) 20 (5) 12 (5)
41
BEA-MCF- | 259 100 (100) |16 (36) 25 (43) 12 (12)
120
BEA-MCF- | 7,2 56 (99) 56 (56) 26 (18) 8 (13)
100

*fied 27 % Csdeoj ol

Il jdzdytded j &MY e Bfn@%y' ° 640tc shlsow. ot tis dgidy) oz
s &0k s BRAMMCE120> BEA > AISi-MCM-41 > BEA-MCF-100>> S
MCM-41, h s Mo ' H T dlsH df tc 5 L jsifi3g o ¢ MBIR) [} ftiasslsitc © B
HJWwWEeO €' dzr €' Mis! §dMmddsdsdaf - d§Gigsdids® cg9 ISt
¢ 8MCM-41° dzj OC dsPBdi 03 3§ 18' Lds ABEAMCF-1 2 0
lr oL AWBO dzt M d d&3q Csdzyj dzlstcOy " * & Is © fr
~nOOSCIsjtedL zy Ish gy H@&@®FEPC B yYd t647.0,68 |
9C0OLE dz0 d@agd HIOIs dds Bl dy' 2 detgd s dzizls B tc B 1
Lstclz 266 flCdsNdEOE tas)ts tov €



149

d 154 Y 5
g R * . O _E) B
5 * e 0
2 * >
. » N v
S 104" 1 » BEA z
o) R s+ BEA-MCF-120| . 34 I
8 y BEA-MCF-100| <~ v oo
Q +  Si-MCM-41 © . B
8 Alsi-McM-41 | 8 27 . = BEA
- 97 > %) . : o BEA-MCF-120
= B v BEA-MCF-100
8 R g - ] Si-MCM-41
1% > 1 v ASi-MCM-41
27 0 A, > -g 0 T T T T 1
0 30 60 90 120 150 180 ‘i 0 2 4 6 8 10
yofm, =Re stdzyj dzlste Oy W d3ts deddl
§ | ®
%) 2,0 .
o "
= v
- 1,54 v °
= -
© _— |
8 1,0 .
4 S = BEA
B ( - e BEA-MCF-120
— 0,51 BEA-MCF-100
J Si-MCM-41
B v AISi-MCM-41
}ﬂ 0,0 T T T T 1
w O 2 4 6 8 10

stsdzyj dzlste Oy w  d3ts dsdizk
t dHpzt8.97T O)d3" &Odzy J dZlg e O9° YO Mm'te jOERYS W 6
"L 5d3d e duBd@§dEIzy J dabs3c O] (Isifdizdzlz € O @G L @] Nodpt
o' H C tdayl ddsfptPydziz ¢ @ 3.6 adza" CuiaPiry j ddis WP jyls O d
(M sdzzC O &L @aRj oicdpih) . ¢ B8dzy j dzls taiGsyi) dz' HHY' ZDdER
LteOL S o fted 140 Ay 9 Hddj Isdc

1 ORdh Q dzfS Isffls Az @Y MY sdzS O 2, MDY &
HEsMY ¢ Ob ls! e d ik is MIBGPEA-MCF-100, " S O©OCIs
fsd todes® € o ipgolafdy &§® Ctsdzyj delstcOy' v )
CdMmdzslsded i yj delste’ #7101 16O elitdo § B6Y 199% [Cisicdzo j
( 1(s0B3d). [ HzBS ftod MMy degHls ¢ dMdslsdda K]
AISI-MCM-4 1  SMEMSHEIso st dzdzy  H ' SdzRY, Hap T8 Ml
ftod Mk lsdggdEfls ' ¢ d Mdzs ¢ 5 B L BEABMER19Gfjcds S ideionL



150

LG "tsdz o HE s 'L esMIsBO dz' h j dzdgvidis € Mt dedz j tofr) tS
‘A s o BYSE @M EL das s C d fif deted(th Isdsjc LStBEAMEE- tc
120 fyj dzj €@ (. Wetsimtsds f so tslst f' wWsMize O yd dse
L dzOyJ dzdzv dzd h § B dfftsls Cdgj dBl€z W d iB)O. 3 o j t
B Lfsedmisdn &3O Mg dzp €zls of 1o CEzCHfepE ) tedis @
ftod Mk SASEMEM-41 ( tcd ), 3t &sYj B Lk IsdeOviorip of
Cdfdzslsdzdn  yjdeste' @ J1tcjdeilsj HBOEBD[ ' ¥ d
h o totff Gstis d fijus SEEBLED dzj ¥ Tig) fz)s isld ©dzH ‘o t& dzts & tspddo J
BO' ftH' Bdd® soddlEvdeSHs d3 § B H C Gbes ' Sysizkd
EuyOfmise  H¢dAEG (EPHSy gzdgte yjsdz sk ftod
Cdzo j i ZOEBCE ' yYdz  toji & dzOled s ¢p d fists G afRED
Yj 5oz 5-OMl2 (0 ' Hdztsh j dzdasAlLS;i iPS zO WD Hdzw W
M dzj S Is d Ddztsilsdzd Pz B8 * dz2 M | dadz" @), S B dzasjs@f
9 f ted MizHsWBE-BAs | dzj Clsd @' fipt sMiskzf so 5 ' Lt
Le' d " j dzdzv o5l [ dzo § ®F Y &3 midf'dasdigs € d I dzs s dz
NnOEOSIsjtedL Y st MW o d hHS stediblp) ozj Ss(d dizshg
L zdsse dejidety B dzg 8 @ Odzd - fsB ' ydzd n toj OC Y
Mdd dz' "do Sqdmdslsdds yj dston

wdz" d &5 tsf)dets o dzd A tstcig ot SIS digts f Jl dzls d dzg ' H
(Y sz $ O 6)3kts ¢ By j dBs(teeOdyts O j dzO9 ‘L HO o ty diztp
H' §agodasds’ dzs * Is! MY o " HHdzdg d fipdy tslaigBiisisicls @ fziz
[ wf-41.1 ]t ] o QiyigidBlz o IOCAIAE G tis ts dzlz * dls' HnpY Hf ste@f ) Iz Is
L t OBEAGICF-120 wC sk ftdlsOkOdzdzO odh O € tsdz
1 o] dzfigs’' jdg' O s fMjefdzd p dzv dzdzs Idfdz O35 CREA-S@E-hHal
(tcdm. .B3).

stsdzyj desteOY' v Istejls! ¢ B Isi)de® delizlg dzts ¢ o
(M sdzS 064 L @O 3 L LB d hj daddyifiss dbsw
tdfm. o 3¢ B Mkl desfistcd Misds Stoj didaj L j dsdzd 8 |
sdfbk Ba&f (tedf. 3.7, o) .dBEgyHOHL tseE ol &k |



151
H'  sdzk 20 B' dzr b C  filzBEABMCE-1 2 GO( € PR, 38 I
] " Hfso ' Hdzs HB tjLbd Ok 9 dsdzj Szl o
ddy uss, dz'y GSig]lsddkrz ni@etd dpd VL Sk

L3 tedL Oy sCMjlsOdzz 9 H'  sdz f tslstc’ B da
_ 60+
m 4
£ 50 T .
¥ 40 o
® ] A A
T 30+ .
0 |
o 204 ; m - BEA
—_ A Ao BEA-MCF-120
N 10' y BEA-MCF-100
o] v  Si-MCM-41
- * - AlSi-MCM-41

0 - v ww Iv * | . | : :

0 20 40 60 80 100
stdgo jtefy' w 1, %

{ dipzts 81 13Q dzj ¥ dzznG lkdfyg? H ‘o tQUtsdEp | tben
] OQRBE¢E sdj @] LA sk gZRMES S L©cOL S o {t
HgdBjlsd ZOYyj lsOd H'

uj dzj CHfa @ H' sdsd3 fod [ 90 Jo" madykn e |
L B dzr M jCisiggy dzlsStedonydzts Is dzd Yyj dzlstc’ o 1 o] d
B s sted &0 Ydgjswdts fesuc@LiE@E). v @S dd3 ud
HisMW ¢ dajddgpisC ts° N dzj S Isd o dzesfls" LO H' Bdzts
COlsOdz' L Olststc’ 9, hs o Mlswis! st Isd 3O0dz
CdMmazslsdzdr yj delste" @ Bt Isdf  ©, "Mt HESL
Yy iz sosets fsHEZSISE t6j OC Y’



152

L

60

50

40

30+

204

10 +

wjdzjClsdoe dz fls!

stsylg dzlstc Oy W € d fndztgts dzqd |
t dqAz8.97 ) Gy X dz' jfifgj' CWpfso @z H ' sdzsd3 e 9 (
JISCMdHkzdze o OB jOdis dzts™ CBdzyd dzlstceOy”™ ™ G df
LOWOteB tso Odel tshlpafgrezts tz@®@y' v CdMmdzslsdzed s yd o
) d d3o isSdisfdzy 4 dzlste Oy " v € d Mdzts s pzd 6" SRudefeddfiste * oy Jf
A) BjLsftstedmls’ OIS te' Odzd

3.2 1 0Vviizeo Odzdzy R Qtd s jstcaf FEEEL st stcd f
yj saxkigfiT &0l jt' O @ L odS stedfls Odzdz” s
sdlstelz o O dzdzw

19 O Oz®d € dz¥ ytso Iz tots dif to £ @sBdz’ didsdipdazts 'o
Yyd sz’ o -Bj 3fs § wimq fipEBdef&Ols J otz tzb 8S, idgljdzj ¢

fdMmls j @361y dzy Hef § datizts Hfiddz2~ ¢ d ) dpfp datiedb 82
RO tcOQo dzj deséts MddalsjL z ° fsHOdZ hsets L Of

[ dzv o dL dzgOyj dedzw Isdflz, MmMddzd 2 ¢ &Sdapjrd
B Ltsf stcdmisdr dBBOIsj to" @zz® OH 15 s e iz | dz® 2 B
o0y dzdoz " dWtsttdkOy'¥ (s Cdhdslsd: o dzO
HsLotsdW s ls! Glsted B3OIsd kO Higfsadisgy ‘I B Is
My J Cstetsthq S oy mdgud dzlizl telfiza



153

v B ssHf CSdMmdztsls dz' Mls (S BBdey g dzlstc Oy’
o dL dz@y Y ' Hzdzts hHjtdzdzS * dzd C SUSS dZH BB RIS € zdifs ) k2
HJj Msc®wz ¢ dmdasjlsddisfie’ v CusQisis tc ts dz/ dz® Otdztsas Gdzdzw
Cdzh d ~ dgddisotsunfS dfdmidzts Is dzden ylg WS suwesME sy
HAWJ te] daf' defrpdidsddz’ ) o jde@iSstgch ' ¢ * M O. ¢ dzOdz" L
n Ot OCIsjtedmisd ¢ zls O dztf 5 datiggfizgr dztdzfif is jcQ@idd dz0O olzdp™ L
w-Mf j ClowW@dcgsi sdzs@'dp dz 9 M j SClsteOr ' fiydzw
Bsdzj-Cdza( L s5Ctc] OB [F5]tcdH Jezdzy BB H o € dzt yC
LOMssmizeo Ot syt tef sy  Hodh jdz 2 Isj o3
600 Awu) . 1sischdy HzOAEDS 5 o O dzgfotaftsmdzddfridzt
COlOddf Asteju@E 4'5C to jla@®C dC i jtej lso St dz@26], B
odSdzze Ist v  fted L dzOydes dzdy yude- HHEmY Y t
stcOHdyY  2dzddzdd o dH O Is’ figlyj Is @Htisfiizd@ dH Spgdfopgis s
YJj dzlste’ & o iy dz'tslyf @sAc ' dsdfBehd&E Ids) - 1sO dz

Il " Hsdid &3 s wlER jdlsdsiy dzts Is tzfs tedia] 8 Ols Odz' ,L OB tis
CGtolzdzls z* s+ M¥ 9 dizg@®ELINAdS tcdzg@» O dzts'c dzH B OB A ¢ OO0
yofy Cdhiptktazizscts Isdlstclzeo Odadz" o dzj S5t H O
smezstss O@df31d . [ H dz2OC ' ditsidf S Odaaljols © WBisy L
LOZOH Istsc B defsd dg'stelz ff to s dzd ¢ dzizfsts[tc s dm€]j @R QYC
Y J s'de3M], Is OC Gy ls s M r 5 @ @dRC BHA]-S ClstEsitg)’ o f Stekz
tc' odzgso Oz HBMdzZ HY o Odats’™ 3WdMIsj &i3d § ° H 1

[ dzv "R OtOCIsjtedMmisdSd ¢ dMmdztsls deddzj dztsj dds.
ftsls j dzy "’ tstelg ts to d Syt filptizts oztizts ¢ 5, Is d 1§ tdslz 0 @afpdzy ff
" deH S BEgk MO dzr $d IRPUsdE@ Y ey HB OYO* b (!
Shdtdd s ddstcGigesy zI1s' B b Bdd fipdeisiégams|g) di’ ( ey J lsils
ydmgz hlis' L dz@SfgHejlsidigy COdzOdz' 9 yjsdz' Isk)

] HOsdslz ' HtetsL HE jde' 2 dAfntissiDysth] 1510 o) ddgdzizts
Y J dzls & adz-d§jta s ff ¢ By jitisdaizdsdhrzOls j@RLOde d € tsted Ml
@i stsHEz f slsj dys dsiizisldgdis odizg stz o Odzgdz?y o



154

Cdz" d B Bp g dsisdshlst (dnif [ ¢ DRs BE®
SOCEBY LOoOWLSCE BHjYyOddr tjLlzdz OIS’ 8 L

10 tjL kzdz Is OtsWOEI] ts Otig@iils d Ji&120,( Qg d M Hnj toy O
LteOL €, L O BBAE™12E 5'd3 dztffL té¢ S Isdoddr] @ Blas
toj dzlsG j dztf xdss W daded M jlog A3 J 6t Olszts G' Hictsk
B' Isj 3 dzpBCzts” 2 dzfs " tc tsfy i ‘ddly’ | dzwidcjdzsticdQIRIB o * +
HS120 U otsHdIs HSE Eklsotte] dzdzv filstelzC s
CtedMmMlsOddsydetdeinls Odzd o  tstc' o figh bzfflz’ dz't.  Qtg dcfd
ftod?2dgv Isd 2 O LtOH d dzdfy tzts © M " 99" Hdztsh j dz
tej W dzj S fi7.7A 22840 4 d B dAfA dztd , 1 -M@&™1 2BOE A-MCB-E A
100, o' Hf tseo ' ' HdztsB toisiB i @G| & dzB tkobip@idy ssdz s
tesL gddzh & d3° fls,dfistéodts edHgsl W s tc 3O dgffay o dz'
OBRts oW ffdstc z C IBEASMCM)( . in 6f tzls a2’ iste @OLECJdzOH O Is !
YOMmlsddetsS L dzOydets, dIHggeisdih BicOGs L dglztc® o 2 4  dadi
(L DA o dz2V zzfar g c®) , sYJ 9 d H dztf, tc d jizHg ED
B Yy dzkiteBYdRBO Sfjthts o ' dzitedzéfiplsls 1€ ted Mis Odz' o .

§9) @)
e =y
18 B
@
® BEA o
e £
& B
8 ... BEAMCF-120| = |
o BEA-MCF-100| )
%) IS "
B BEA-MCM 3
=)
— “BEA-“KILT-G BEA-MCF-100 WMWM BEA-MCM
 BEA & it I
Aol S BEA-KIT-6 BEA-MCF-120
T T T T T T T T T T T T T T T T
10 20 30 40 50 60 1 2 3 4 5 6
2q ,, ClKa 2q ,, ClKa

{ eS0T B U cOC sscteO®Rd ftotsy Otej dzedn .
SHjty Oded i dz0 tsfitdzs® 2 OB pjctis] H dedrs € b seso O
BOsCklsso O B &ZOMIs!



155

1 G Hdzs L HOdzdd3d (AP © B AEZOMIS' 30 dzd
~nOOCIsjtedL 28 Is! Mw dzj o f steWw HS 59 Odzts®
B LsMstczC skztetss | h 5, syd 8 dH dzts, L 2 d3ts 9 ¢
fotc' adzv dzs o j dzd S st totsL d3' telg,tchif R jipdsjOHdz
1 OV odz Mmis BOsC ZIsso 56 B tcj W dzj-KITRGz diz©y
Blzlsd ftso' wLOdzO L OmfsteW dztst ftedtotsHisE !

Adsdz s ypegrmeziOlsj t6° 0dzd & Mmiswis! ¢ dMmd
IstsBIsts ©® 9 SH dzd ~fnf sz tzO- B EBY " ts§ d MOz
o' Ldzedr CtdemlsOdzls totsistsdzlzo Odadevdats 9 O O Ede
¢ sdzfls O @Bl.O 3 |

stdzyj dzlsde Qapzdfis d §f * o S Mdzslsdzf & ™y | dz® iz 9
fedtetshHd yiGlsz by daxihill dzOe | € jedgls ©  ff Stisg daizts d
IsdIlstclzo Odzde’ s & Gcq Wtk H O dds @ listc OclZlsiztc s i d H BY)
stcOHdy' 2 desclis (L mQPEBEA)IszZH ] &R-R®G CdjsL s sted
Y J sozkdsfhr BOIs | o' @ap'- o , dzOts HSHIKRT 2 tc by ki d3d
ftej HMNIsOo dzj alz O L K tcldf tff dzisysigs, O dz' L tc © | fdzts &
J dzlctbf 'dz f edtctsH.d OBt fd dzqd

— BEA
BEA-MCF-120

—— BEA-MCF-100

—— BEA-MCM

2 BEA-KIT-6

—— BEA-L @

0 ' é ' 1IO ' ll5 ' ZIO ' 25

VNaOH' d3dZ
{ s Sli8 o’ (lsjdy Sdijlstedyudses Isd
LeO T'dsssod JSMfJtedd3 dzlskz s d O dzts



156

[Y' d26jOL Iz dz' dsldsté oo O czdz? L o d B 15 to o idERidatz
HsL otsdzw* seydmddlsd SCtdhsodsd {§islsisd
Cdmdztslsdedn yYjdelste @ o HEIAI o z®BOded fls L to¢
o dL dzOyJ dzdzv CdMmdztsls dad YyJ dzlstc’ o ) s
COOW L OsteOr tandixhs tofs Hj @Rsdi@Ns] dz' 2 o dFf
Ctobdaslz’ s MW 20 fsBlHtse ' 2 dg 2detscts o jt

sqltelzo Odzdz® . v y! S&Ez &jsH' d& d& 2 &zO
L ttOR &S BoffE V)L O YN EWH MY 68" ' & HEBE
shdssd) . 1wEO o d v, s ;i sty

JCo' 90dzj dzZlsdzse s MsB 0 ‘sislHzylp delstc Oupls ®, o ' HIs(
YyJ delste’ 9 disyJ BRI totsLVig@Cois(oOszpy jLdds toQylz
smdeso d) . 1 Or d dz Isdz' di'te'ts Is HeEiflz jo Soddislaivtis Oldzd f [z
Yyd dzlstc iz . CShs Isdbtetso Odzd?2 BOIjte® Odz 3" f
tc' L dzts’ md dzd , fitcjlsoastej d&zZO Ctcdo O BEHJ
Csydz0 L we¢dma fHtojHMIsOo dzv‘* to' L dg &3dS dCfrisais
f tetslstsdzlz o ©dzdz" . stdzd GHAZO d' dz' 2 d20 H " ¢
L' wWodWisdfmw HJWECO CtodoadLdzO o tjLlzdz IsC
[ dzv  y' dzj 2 4 mdzts ldcds Hetdsly jidzi® d Istcd ctlzf d
[ "de 2dz H' Az @€ i, stslssdEdg®dzd3j stsH 2z 318 O dzO

c ¢ o dHdzts L Is OB dz. 3. 4, oM’ HisMdz' H:
fd tj Hde BKOMY 2z GMEGHY'. (sdMmdslsd’ yj dzlste
Flsoestcddzdmw w¢C tjLizdz sOIls dz@wOetcdktOffsizd dzlf" f
sts?2 yofm w¢ MdzOB G Cdmdztsis dz' yd dzlsted W
yd dzlsted, bklettjdz " Mdzw HJG HtesG Mddzs o (
Odzs o3" dz' © .



(A}

Vv

8

NaOH’

12

10

d3dz

157

t difipzts €21 B d L dzO Y § dedzv y § dzfptigts s daf B b o C S5ted fiyk

BjssHE | tcOdzO. v WS d,5H tadd® dasj dz' dzwyr, ts dz
odn Hdzd: HOdd T Isdlstclk F@dztizno7t. O 1¥jalgClag
few g R dadEfPs LhO® 50§ § 8 sVl das a2 € B

odSBtedMistf st ISP O dzC &2 S Bdzyj dzlstcOy* ° |
stsdzmis Odzls © {f tots & © dzln @ tzdets cls H diis Ol ke B iz B @ dz |
s H dzts YO fdig®n d tzlzl/Kf o B toj d3®" dz2' diff @ detsf Ofmh Is

fV)dze®& d mzatZCete® L dzv “ Is+ MW  Hdzv t6' L dac

vOB &ZBAWS 5 dzMls Odzls d 1 to K 5 dzlz & Bz’ dgifisticd) v/
CdMmdzslsded n yj dzlste’ & 9o H s ipde0 Hus ) b CratmiB

BEA- BEA- BEA- BEA-
BEA BEA-L 5

MCF-100 | MCF-120 MCM KIT-6

vsdf (lgKk |C IgK | C IgK |C IgK | C gk | C IgK |C
1 43 450 |4,3 |100 |58 |90 |4,6 |260 4,7 |200 |49 |65

2 6,6 | 150 54 |100({6,0 |100 (6,1 |32
3 86 [250|84 |100 |83 |550|81 22083 |300|85 |120
4z 301t 850 200 640 580 600 217




158

1 02 Mmdadzt dg' h° Cdmdzts s dz' yd dzlstcd bdWte @z
BEA) bkoRjgtEfERglsdr L tcOL COR, sHJ oy Odzd-n
MCF-100)7 IgK 4317 L § tsdzyJ dzls tc O ypz3ed3ts dz' 4/560, ‘o "1HOYOts o
L dzO Y JgKdgVdzO2 H j dgts HdzW " dzh dr L BOLICE ©ic jdzO
MCM (4,7 f(tod ¢ thigsidzzs e @UT-66 BHA09 i3%E dz' 6 ¢
hts Mo " HyYydilsy dzdffastis * B dz'tefd &€ v i) dzts Is dzd - Y J dalk
BOIsj tc' OdzO~R . sdz" H o' Hi-Yisg B & ta)iytistdd s @ S asdf
3" Misef dzef L + € ° 1S @ ) dre ldzdlz® (Ig WKj 48ls'tc d € ts dayv) 286 tc (
BWRsdD / ¢ 1 idz! Mz HYy ko Odzdds s BY € "o ' dlz
CdMmzsisded » Y J dzlstc'Ldg Kirp ' ta1j HBEEN-USS z! i dsEBER) 6 o
¢ tsdeyj dzls tc O glits dZ4BEA-KIT3E) H sRBWGBE &2/(BEAK). 02 B ' dz
o' totsc ' H dzfs, h 5C difipdztsys disderds duff) dotifiamdzes + mw Y J
tc' L dzd d3 CtoststeH d dzOy "' 2 dzd O3 tsils tsyd dzdzv o3 G
sCIsOj Htcod ydzad d3) SO 2tets L lsOh o Odada” o3
vsted s 2 Y € dMmdzp dz@= O toiSdslsitde oL 2 ( Is ' KirpY
H' Of OL tsdz & shizz 8sBBABEA ¢ tsdzy] dzlsdgd®mdzv/o
(BEAAMCF-100) HtB&kt5&0/ ¢-MQFREA) . s d i dzts Is dz'
" Hftse ' HO®Is! YK d3 dgsdg@nlsj' dedevizds dl ge dzcHiz] W) dk
[+ [3® ks Oidijsdzdf Mg dirO GBI  Mizlsdz® o L teOL
cclzf d @Iy kzls! IsOCtsy o' Hi soka Odedy yddz ¢ ts

1 ©29dh O Mk 30 tc dzO Ctsdzyd delstcOy "™ w ¢ d
mMfsmMlsjtc" O’ Is! Mmw H dzw f so dz' Mis ¢ L tasXLtdxCn Is
dzO2 dzdipad® * Cs5Cted Mis Odg] ntdzih 5 8 d figls & GHICR-UOPIL &
850 WD/ ¢, o' Hf o' Hdzfs.

[ jlstsH OH(HJ) MM j ¢ Istfc'sthd Hsdf dzlza| dad 3w ¥ ts
odwedlsd, -ddjit sl tp®d ¢ $Mdtso D d3yfiszs sz ¢
YyJ dzlstcd 1 tcj defpls j H O T (O =RERLS) ddzls tasC13,@e)d i dslz ¢ d
f sddzeOdzdz? § tod 175(498 H'f b6 8 Mdyf j Slstcd 1§ t
LtcOLC' &8 dzOo jHjdzs o  51,] thjm da 'SHigizE o' tsH B



159

Codzdo Odzdzv &3 L o' wL C" 9 '  tcdHddesottets €'
CtoztzOR d QsMH "tod HRYHE[341] . A Mdikzed f ¢ dzd d;
f' ddcte’ §@dgdz4 00 Auw (yombetse s yNAd20)sd
OBts 200 Au (dedL ' S-HCRAPPN O dz' s iz j dBsHAC
L OL dOyjdds yjdalste® o ° L dzOydzts dzd 3 ud d3d
Y JdBs IsiB@L7 z3Bsdz' / @), 0OLPdEEOE O ff 56 dzd dzO dedzv L (
' Mdz®ctc' 9 Odedaf todL PO @ tsfida.H Y zo Odz LteOL ¢
Cdmdztslsdz’ yJjdelsted [+ ¥ "if@0 of<feinzy jcdRld3me)d) fry v
nOOSIsjteds MAized { ts@ dzthadiOdasizy o ' Hotffts el ‘415 B
Csdzdo Odgdz" &3 L o' WL C" 9 ' twedHdddssatsets ¢ ¢
dzj dzOfd ud ded = ° SHIOA" Ofgai3ldc diz’ & O dzefnf Q ¥ lis'toffy W
dzZOctc' 9 Odzdzy Htcd 400 Aw. wdz H LOLdZOYdIs
MCF-100 nOtcOCIsjtedL z° Is! Mmw L dz0 ydats® ¢ sd
1 tej dzfmis jdg@s di 3/ 46 ftsoedzO HJjMtsteBYy' W " todt
YyJ dzlstc' 9 [ g0/ ¢ 14B ) B jtcOlskztcO ff so dats’
hts 9C0LES zO dzOwv o dz' MidZtemMBtc' Disc 1§ SO ts
Cdzyd dzZlstc Oy W ' tedHddzlz, OHMtstcB 59 Odats @
LB dz' hiz* s  mw (tedm. 3.13,8B) Htod if00o Af
HdzZ?w LicO:-MCF42 BEKO BEA, 2 s o ' tedzats, UJ te
f'tcdHddiiso Odethidsts dzO0 CdMmdslsdzdr yJ dzlstcOR
HOdzd3BY. [

it SLtcOR 59 Oda’ o' Hdetsh jdadzv Ctsdzyj dzlstcOY
[ 48 @) ((wdzv-iBgEL StstedMisd~  yJj sdz' Is o WCHA dzg
100 ISOICBIE2A0) * Mkl o ta §dshy woadd .0 j dZzdx da
bi0, 24, 1,5 ' 3,9 o'Hfte' Hdes. Aj BBy J
MstczC skztcdzedr HJWjCIls' 8 (sB8C)sEEH )zt z-© d
B L stedMmisdr LeOLS" & (B dzde s EZdz'ddd ke
b.



160

( 9380_ [1150C
(U] I 200 C
~ 50l [ 1250C
= I 300°C
B 00l B 350 C
4| I 400 C
& 1501
5
- 100+
O
50 -
. [
BEA BEA-MCF-100 BEA-MCF-120
( Bup
U 1404
~~
1204
N 1001
g, 80 -
£+ 60-
Q:' 404
20 -
0

BEA BEA-MCF-100 BEA-MCF-120
{ 837 | ' fMlssctOdd L Odjydshls' ¢ sdyj d
L Cdmdskbdd®rd yj dstOd®d Jtjdhsjno (0)
(150i 400 AC) H dzMCFELEDMBEA-BIEA20

{ HJ ) Odz teH & fipdi?! HXPOjsdfdz" frfad findzddizts 36 & t
Ctsdzyj dzsgQaptsisdzd »  yJ dzlsdg Isas,H sezd 1Od@ w i gz ts te
wvny § SlstesmMe sy " ydzad d3 € s dflshieftointr] ANIdE 6 © 4Oz o
Sisted @@z dzy’ tsd3j Isted ydzad o3 38)d. s tflrp jE@ncirreidsts , 1o
C sdeyd &St @yidenf g dzlsfipf to d y dedzj dded 3 & ds&SB @dslls
B stsH Lt g, stuY]  tcdadéasdgz’ Is: v o O
f " Hodh jddnm IS]50E4j50QIAs@®H ' ( W C §slsj dzy' s
ftesotsHdIs! MY sizyd d2TAME ctcds Issets, HJWEO
Y j dzls to jots@Bs ©® g dthESOs j o' OdzOS By j Blklsc
sB' * Bdzd o Bisdzy Dz o ' H A3’ dzF todk B o =t 5 Qofigf of
MdzOB stpitetso s, dz' 3y 6 ' HtesCMddz degd?2 Odg' tsde.



161

10 @K sO o BPEaRo jHjhks tjLkd ISC
CotstoH qdzOYy" 2dedn MisOdz o Al ®®WEO[ (DI BGH jdd &
LtcOL COR O jtsiaidtsBEA) &GO s G kste d 2 [323].

1 B¢ tjods@y’ MisH&BO o fgd e Bz tzdp75 d3. . 58, .8. "
o' Hi sBOw@OW dz' ¢ o GSiFks assjEhy ddands d R J ¢ 2@ dp
0, 3y &' h dehdf27utfdeal’ HdzsMW Is! MY & O jOris i3
s ls 5 Y A"

] K

Al
34

2 ]

1 -

: BEA-KIT-6

0 —upaaety

T[T r I T[T T[T [T rrrrrrr

10 3

5 BEA-MC
:,_//L/\Bfﬁ MCF-120 f :

0 ] BEA-MCF-100 { '\_
40-:
20
] BEA
0_
70 -80 -90 -100 -110 -120 -130 -140

M’ d3 TleCf? LfUIZS,N\d3d3uudch2 L f
t qTzt894i u ff j C Bl &Sic [ (L tOWDmdsse ' vy j sdz
wdzls j dzid o dz' Mis! *Ad ¢ dzBdezOMs] | Eistlsd ™ dz@& s
BZOMd LELOL SO

9

=
(6]
1

(&)
1

o
I

o &)

wdzls j dzfpd o dz' Mmis

[EnY
o
1

ol
1




162

16" Hdets L1323 Qdecpdgd ! E 2-0 ¢z3 de'ds: yff te -4 ,fiyd ¢ dizOdz
o' HdzsMdIlsd, o' HitsSe' HAzE0) BB 5L OFC Ode Ctady
AOH)a A ( 3 +X,) H x=1, 2 OBt 3) .

v
h dtgh

My j €MlcOBft MddadsjLtseoOdzdr L©BOLS" 9

stc' @3 Is@ts, L dz2Oydz® yOMmlsddz® L C

hdqtesCtsdBBz fdzj y' L BOSCHdBzEsdE 30 & .
e jCtedfALft dh dn dzf BaztcOy £ ' 9, BCt'

hts 9o

H 59V ISHOOBAL Is OA sy & Miswis! f j dzZls O sts1
h qtets € °

ind ¢ diB @&rq g2 d )z~ [S2 5z € 5 fyls tMCBI GO )~ 2

54% (BEAMCM) L OcOdz dzgséts o 8 fMiskz Al (OB d.

v OB dZgAjW &' fils Al o HEMd HYko Odd: &OLk

cit
LB WAV @AM @AY ()| AV 8| AV (@AY (@)
1 6OL ¢ LeoL ¢° Al |9 Al o Al Al o Alle Al
S L R O R ORI CO B IO RN C)
BEA 23 103|233 |358 |0 |10 | 206
SEAMEE g 298 370 |0 209 |0 122
S AMEE s 425 246 |0 187 |0 142
BEA-MCM | 2.1 185 169 |0 543 |0 103
BEAKIT-6 |04 221 [175 |0 485 |0 11.8

|

Cd b st Ol diyptdO @t BES) oL dzOR ©H

5jltcOj Hisd Ydzts B2 8 Wls 5 J ezdzgh | dedzw o lsy g SO

(CTAB,

P123 L IsO¢ d o3 te cfidsjslOp ReOjtglflz Is Grdge d

tgj OCY' 2dzes’ MR ' 20 Htekze' 2 MlsOH' "’
LB dz' h jdadgw yYOMlsS df jQlksBf 90 jOfs thiy ik ppAl b

AVYi 9

8% 3H dzv -MBFEIA2 0 ~68% H dzv -MEMA 1 ted Mizlsdz' |

f"H Yyofm 6" HicBIlsj ted3Odzr dets’ tsBtetsBSCd Odzt &



163

Elsotstcj dzgdz® G Htets/ sCfMs yoOMmisddzesS L Olstsc
fsCOL Gaffs o |

I yjtd st B0Oc Qhyf)fials Bhitg [ td Misg? dzr CO h d
fdc dzOdd to Bts stdZ] dgizglzd ¥y dz' 3 SGlstEdgaids ¢ (Al
Gtolztf d ,3.14)c fgtsB tBB6] © '[HY 5O ° H dp' L BPEF DOdgQ dizfs izkz
yJj sdzb s H digHfis] ds OB de® " @&t Pz’ ¢ : ,ONd SO Ed S
115 &l 3 dwolss)zd SCtjdidz & o IsjltcOj Hicd Y
O tsdi3Odi3d $44pideSt ( B-R05 BGANB BOMBSB Sto]
Me dzOH " W @0 Ok jsdls 'Mds sBFf)stedL HOlsdzdn His f 1
SO ftd i a@s, By DSI8 &E.Obtdd Ctj ®gds’ 5
Ctozf Odsd o B dzdy dz' sz wliwtzy Odzdz’ HA@BEdE OdsH
Ol s BOMY; S&) (Vi (9BS ids9 0 Hif's W )gP-C tc z'f OldUsd$ d3
Si.1" Hodh yelipgs ¢ d GCtoj d3dz’" ¢ LSi, O izl tf ¢ If tg @& 'H
Yyd sdb (4, 3 %) -egsuy tfidfBaftsd3Ols j 1811 @4d#h) oo ( H yd Is!
odhd?2 Mk d ¢’ HtesC Md dzt o0y &5 disjisig|is 9 @
dzd s8] BY | sd)soads j L 2.

16" Hdzts L H Odzd dizPo 2 yelij rdzls © g3tz © 3i-tdEFd2q0?
(1 u{ ftod 1 0 0 3.15A R, 0 tc @LIdny. te dfifLtdAc * lso! digywolzts ¢
Ctsdzyj dzlstcOy*' * ¢ CdMmazsisded » yfdadsde'' /o6 , ) j dgC
Hi Mt ytftcd N9 O IsO8 dz.ls 03 M dzOBHEH &' /(649 d3C
HiMstes y' ) tad t261d5Y H izls dZOMm e HId ) dzts Is dzd A
Mddd odBFEfs Mo Hudlsd fts ftedmizlsds Mmls!
BEA-MCF-100. yYOmMkSsoO yisd sdLoy' v ftwd {
UC HBts 120MCBLC2OX)BEfptcdotsHdIs! His tetsfiskz
yjtzse MmjtejHds 5" R3Bdzd/ ¢ Hts 180 y! sz
O3 ¢k LB iz s mw ©°'H 390 UC HB 350
yJjdelstc' 9, 2d@3se todes, fYwso' wWLOdzgj L § Heoad
0, 4) (LG Hdzs L 3HIQdzd 3 e b H ydelg'. f tots
Yyd sdz' Isdzdms WttOed3jdzls' 9 £ LtOLCE



164

180

Io, 0 2C d3dz/

350
BEA-MCF-120

/\390 BEA-MCF-100

/ <

1(I)O | 2(I)O | 3(I)0 | 4(I)0 | 5(I)0 | 600
v Bl je@skicO,

{ qUipzt84957 ) tes WNHgas } | BE&*MCF-100ls BEA-MCF-120

v, /dT
\

N

o

v OB &ZEBJYS d Mdzslsdz' fls! tHjtey OdedE L tOL C°
fMzd hj2, odL dzP tisdess citg Osdssiosakizes Hj Mstes y

s dmdztsls dz' fMls !
1 6OL € o, & c’

Tmax ( A C ) (dsﬁs-s M
BEA-MCF-100 215 49

390 84
BEA-MCF-120 180 131

350 160
[ 4 ~0Odzg ydz(215 30
1 320 68
f 4 ~0Odz" ydz(200 154
2 375 143

Tnaxls ] BY j cOEtcO j BBLBEKBE RO KRN OC
°C,Ctsdzyj delste Oy W Cdfdzslsdzdn yj delstc o

1 ke BOS d dskz dslzs o1 jiftBKB0y ' UC N#its 350
sj B jwOkied Ju ] &syj BbRld LbEkdss dj dd?
o jzdCddid YOk L B' & hdr Ctdfl G s
' Hil | cBOdz des’ ©BtesBSd ftod odh' 2 Isj



165
hts fsdjcehk' HIWEL'* GsdjSbkd Q@COWLY
Ctsdzyj dzlsteOy' v € d fiydzts s dgd € ) o) gsieatly to i 4 6 Fn@tap s
Mj ] Hdz SoxH 5l acqTiXOO FT) p-MEBEHNO O |
MCF-120 L BdzdL' €dd3 o  Hdatsh j dgdzgV o5 SICHsAR [ |
9' Hf S0 " H dats. 1 Ov o dz Mmis! Cdmdztsls dzd = \J
toj dzlsc j s OBl degsBz L teOLSE o s’ o dgv dad
PLesuy bk st Mw L HOdzdd3d Isdlstckzo Odzadzy H dzw

L ORd Bt Hij des (' o dav dz dzgd 2 OdzOdz
TOEOCkjtedMisdS ©H,jtMAEIDO0 L bOUMCEEA0)( B
BjROdz ydedi MEdbh iRiLEEfsEfBEscE BOIS ]
HdW cOC b s A des] Mz M 1 H dEOIE®,HEeR O
0,9) ftedmklsdy 2 BOdsSkissod? toj W dzj Sdg= 4 t
14,4 dz®l6, Qoq HL dzOUgjjckcii2j S 2 O OC Is j to kR
B LsMisisCtbs B) . [ Odzts’ tdgsi digmU iz’ ( 2d =
TOKOCIsjtedy b s OUEBEMYsisjtt’ 08 s MW
HgW cOSCssE OB yYB.HEk. L m@ds @ngsdgnnls:
LiesMisO° fdted LB' dz' h jdadg dBOMBsats™ yYOfjles c
2) . 1 tBdOMmls' &Odkd: Sklk's HIWE©OCkSEt
ftod 2d d=0,15842 (RIHO) (cdPof OCd, o &O
HAW cOC IS¢ tc O BEMCE-L @0 § S@ICBEA0 M sMlsj e’ ¢
BOdzts ' dals j dzfyd o dzj , 7 @~y 1 2f, te6q E2fY)B F( tOdAP. o ° +
BinOd ydd: Mg "j2. Aj 9SOLE' dO 8o |
BjLemsttkSlskbted GlttdBdOdedr L©OLS o. &

~

BjLshsckS lokgEmn yjdods jlie’ Ok o L o & daisid
fojCbhemse yjsd sk



166

() (Bp
P P
=) N=y
i 8 |
@ @
ke T
£ £
B B
0 Q 2
B B
1 WMMWWM
T T T T T T T T T LA B L L L L D |
05 10 15 20 25 3,0 10 20 30 40 50 60
2q ,, ClKa 2q ,, CiKa

{ s S6i B L cOC s sEeOdR] d3j 2 O0dz yded s MMl
BOdkdE (O) ssOCHELHdz & (

[ jRrOdg ydz Mmkd" " WOL (9" Hdaetsh j dzadgVi Si
56) I~ OtOC lsgp@va dzsfiplssinwC didzslsdzd n yj dalste’ «
HjmseeyYy' & O@3DSE AT S & B3Rty ' /a3, H, 816 C
5OB3®.. 1B  d " jdadg" o Mlsk vyjtsd sk o dj
0,4) ftedotsHdls! Hts §"  Hyd" | Gdhdgédd-1sq.
(lsOBRZ. 3 LOMSE1BEAL dzdL ' Sd& Misky j dzj o3
CdMmdzslsdzg’ yjdelsted L B dz' h s Mdazss * Cts
ffzds' hhs 1.6)(IlsOpsk B d20 § 5w hmddlsd dzOv-o dz
MCF-100 ftjSbkteiste’ 8 vyjitsd kk L odmsts
CsBteH d dztso Odzts 6 5 3. @)dzé dIf ez’ L ‘Hldwafffledidgd , dzOo
9 3B]. 1OL-MCF1BEA TOOCIkjtedL k' s fiqw o
¢ d fydztsip patpllinig) " o] HiXH'cisf dz' 3 3 ~ O dzs @ Blzd), " i G &
By J Bllsds L stptc o iy Oleaiz’¢ fiy oty ts'dd & 2ZH G tc yddzts
GO j'ilc" O@&C dds yddds @) r O @L ¢ Is! wzPtc PG LNC
BEA-MCF-1 00 '-MCB-EAO0 dzj ‘ ftesMmisd dzd d3J ~ Odz
Is © d3jdids § ts tetel Osdzlz .



167

200

dv,__/dT

320

AN
N\,

100 200 300 400 500 600
v Bl je@skicO,

t qAz84771 1 tetsWNHga5 1 1 e3gB Odz' ydzd  (L)mdz2" M j

/

7

) 5§ jtoj Hdy 5 4 thetials' Silsge'OEd sted s’  dMTE-j o
100 '-MCBE2W wG¢ sf{dmOods o ®HIMB8CE, C Ok
OCIdods BYOL tsd3j teidti ONfpdiHds lf amdz H f 5o ' H dzts ¢
BEA-MCF-1 0 0 , o3'N fitslstfcftiste * o dzw tz& ts dizd | dzl§ te @Us'dzd = ¢ dyfg «
(Hts BB / ¢) boOd digafdeafsded s yj dels(td ®» 3
BB dz! f twH H | d3ts damdsipiz® O oM j dzj ¢ b @9 di] dfldc'ts HEAE Is
( f Ojei®Kdzsio i@ dz) o HEMd HYy ko Od 2 toj OCy'

it Odz' Hj ©ONE tc § L Hztsir dg'OHexPllsdd dis 'Is @ Gds d o dzts )
BjiLsfstedmisdn L©&OLS & Ek t©jOCy' ('L X
Mo HYoOls! ftots ' Mistslsdz o( o1 - d dzif dzdz® | dedzH
sCtcj Bdr OdRsteW dets’ |8 @z S thd fids Q dz'ts g @Hzd - W @O
ZO o' Hdetsdes to' o desd3’ tedzgj L B' dz' M j dadaw st
B LsfstedmMisdr LteOL S o, SH J te) Odzg' L dz0 Y J
Cdgedzd 7 yjdeste' 8) odHOs IS MW L OdzOH IS



168

CdMmdzslsdz yjdalsted &3 Misdls! 3.88), dz'hCf frupj' tHdz]
ftedmizlsds Mis! toj dalscj detsOBstel degdn o Czteh
sy jdj 3 Yy sd sdL Oy" ’

sOOd Isdydz®@  OR'lsHp jdzzdds ¢ tc @ds'fih j RO Is
L' SsCtedMlsOdz ydzdn SO toj G8) .| dats @ i3is ¢ dz Gz
odh s, dg' y HddzVv Lbo diyfj @S GLsdZzOYY jtdddzYIs zd3ts ) Iz
ki, "t COLOM Isdyds yJjdelsted §tcjHMisjOo 2z
ORstel dzss , hs & Misdls!, HBROS, olsttdd
s dMOdets tOdz M35 30 &z s e@BLzEted [ zMmisdlsd,
ftcj Ctemtste’ @8 yYyjtsd sk ftedotsHdls! HB LB
W@ dzj o' HY SofjlsHzd j dzffyls @tk Y datsilisdEts e ¢ tno g j
COOdz sdydets’ ©OCIdodetsfmis’ 1sO¢dn BOIj te' C

11,6

400 | j STy jtod
{0 tetsL tt OR ZAzhs
350-_ D00 TOF

114

11,2

11,0

TOF,

10,8
10,6
10,4

50 10,2

s sdzyJ dzls tc Y3z ¢

2
BEA-MCF-100 BEA-MCF-120 BEA

{ Opzts €81 B € MY j tod B dzls O zO Uz L O Y tedztt OF 5
Cdmdzslsdzd . yj dalste’ b tdsj@D CLAMZO \ j jdEiE daRefOiFtz
Mddals j L s Odzf 7 o

- 0,0

) st o dzY dzdzy j S MU J ted dipakId dzt dia® s jdaig P dald
Cdmaslsdd 5 Wjsdzsk] Bj HE OUO'  dzOW o dz' fijlss O
BjLsfsedMstsets CtjddiLjde §t o Hdshjo
318) , §8C0OLE', ft  ddLd (CisE g iSO &MY dz'ts



169

nOtcOCIsjtedL 8 Is! v o dh ¢ Ctsdzyd delstcOy "™ * &
BB - Odz' Yydi o difiB,d3' B51L O~ k@ASQ ) C sdzyj dzlstc Oy ' W
LsCtej B3O Mddz dedrmr O M tej H dzes s Pdgdhd dzde® Y H
&MmMdtseo' OHdIldo desfls® , dBsyjd BRI ©d¢ dzd
Isi stcOj Hicd ydzts € tstcH (d2tstd O detisdctERlz ‘'O dzto (3'H dz'tsH
yJj dzZsdgcdyftej SEtemMstcOr yJj sdz' siz, hts &3 Milswis
9  HY 9o ' Hdes Bz OdsteW dats dflzdzGHAMAMABIBED] § Ols s
sse s, o dMmet My demtfOidieff L OL ' 9 IOCty d
dzj OHdIsdo dets’ o jH" de€ d.

c ¢S o d H dzts L tcjLizdz sOIs’ o f slsy dzy’' 503
B yjdzwtedzdr Isj B d&zOIs' 9 Ek tj OCy' Isddy | ifdsds’
Cdmazsisdzd = 1 paletzigtsaz) ( BDO bk f sSte’ o dgv dzdz' b L
(850 BB dz' / ¢) . K j sB Iz d3ts 0 dzj dzts L d&3d dzh J§
CotstcHd dzso Oz B8 Bzl ' @25 % o ' H §°Blec' [ HAASO Bi d
3.5).

Il dmsC d? o3 Mls  dilsdeff)datsls di = dzdyj’ € ts¢€ to
toj dalse j dzsOBsteW dzgdm L tcOL S OR, BYjodHdds, t
yJtsdz' sdzdr o] CEtemMste" 8, O dzgj CtodMmlsOdz
ftoj Ctemtsts’ o E tjLizdz O’ fsHOdz h ts°
s § Bfilsjlzteed . v OC " t6] dalsdgj LdmEsfOsRasHehy iz ) s’ ¢ dp@sls
ftoj CtemMsted yjtsdz sk, ~O0LOSIjtedL z8 Is! fMw
COBOdz Isd ydetss OSCIsdo dz3Gn3gs o ' L dedrm 6 OF

l Otels s 9" HAd3 IsdlIsd stse dzd o sMlis* Cdf
fisjdy sd3j Istcd ydese 3.8 dIstgme Qdpdlrj ddddy Coraiesr ¢
sBtesBSCd (L B yd dzvteded d3 Isj d3f dzOls ts d3) i to
Cdmdzslsded »  yJ dgéidis’'ds / @ o 'HHa"HESHYQL S datiz ksl dé’ 4/ 06
BEA-MCF-1 0 O Is GMCBIE2A0 odzs)f.so bH o d{f MCE-120 L
My sl jéip? cOI MsE O YoOMmiss O MdzAKBJ 3, ¢ ¢ fiyday g
556033tsdz' / ¢) . lted ' Hedh j dzdg Isj &3 4 OISz



170

Hts 120 Adw 9 HBEZO9O'Is! MW OckzsdjttOy' W
Y sy dzts € . JgdE@ @ defilptzts s dzd » y Hadef L 6 S EE MG
BEA-MCF-1 00 ° z02 3 dzh d &3 M j -y v ts to &t dyf lszf~
Histe' o dgb 94 dzd yd dz Hdz'3) L o d 0 2fiiets cHsY dUp ¢
Mddzt dedr S dMmdztslsdzad » Y@ fatitc” ? , ¢ 6 dzyRAs tz@ tpt
1dL?! €0 Ctdgyj delstceOy' W Cdmdztslsdedr yd dzlste
ted OCy" 2dedrn MmMEd3" M 07, syd o dH dzts, ftso' W
ftoj Sbtemste' © yYjtsd sk SO §sHOd hdd ' fdat
o WSt o' H i so-yO biph §ldusCLizAIE @G gstydzs OB d fi
B4 L SffffdydsCddzdg . s’ &3 s, o Mis Al " Ml
lrouts 0, 6% -ME&mL12BEA Mt fted yd dzts ® d
CdMmdztsig lzdzs toth g toy Oz GL L PB j H j dzgdg? Htckze
B CdgjsL s stedMisdn L©OLS o b dkC8E) MHicdgp e
Hts LB ' dzr hjdadzv € tsdzyd dzlstc Oy dZ3i3sidd i dzt3 Is dzdps
Wstcdzszo Odzdz? o dMmMsCts’™ yoOfmlsCd f stolg& d 2086
BWRsdz' I/ ey des Bz MjtejHisadh ' AP oy &E gdedslzd
Bsy z1s Blzlsd 99 JHJd 389 . Mis) B BYUOM
IsjiIsteOj Hicd ydes 3z 8MCTY j dzdgO y das ~REA) O dd
BOIsj te* Odz' o, SH ]ty Odzd n ) CdMmdazg B 1B j7 (
dzj Lo O O yd dzO odh d2 L OcOdz ded?2 o d3'lspsdz. /
35, hts (@] tzs @yt Gzs:  f tod to s H SMCML(tEGL. §
3.100) .

1dz20ydz' o' Haddzj dzdzv €S sdzyj s fc@yOdzd ® d
OHdIsd o dzsfiyls "dzO o Sy laiEdls’ " fls ! W tstcdslzp ® Geclz® *
ftoj Cetemste &8 yYjtsdz' sk HdzY § SHOM "tsEs
COlsOdz' Isd ydzd n tcj OCy" vna. l1 jtoj @ Oc O fts
tej OCYy 2dedr Mk "OF o' WL OdO L ftofs dz
LOf sB' GO Zlso stc] dzdz® sCtcj B Yj sdz' Is dzt
' Ho OFf jsdzd fls wPIERO o sMdats o o' Ldzdr d3j L 5



171

CdmMzs i3z ] to j-16KéTehh * MCFBASO " dz. ). | St
Cdfdzdr L yd dzOn ‘sdzes ' izt d ) HdsaizEkilsk d dz8) j
nOLOCIsjtedL ¥ §WiHY s T b b o jzdzdfSer Hf © 63013, Isds ¢
His 1Y &, 549d mls 8. dz.

1600

O 1400

- | .
O 1200 §
- 1000 -
I¥
& 8001 pLf
£ 600 4 Bty
ey v‘vv-v-v-v——-v—g-v-v == .-.....:
: - )
> 400 -F*'_,.,.—-»/ /f,’.-f

-

e
- 2 _______________,._4——.__n¢1-/ y
200 - T y
' i

1,0
p/p,

it qApzt899T wL BIsj ted3d OH ( H J VKsitaryy 'L BEAN 1] ok

BEA-KIT-6 (2), BEAMCM (3), BEA-MCF-100 (4), BEAMCF-120 (5).wL tsls j to
L tc © IBEA-KIT-6 (2), BEAMCM (3), BEA-MCF-100 (4), BEAMCF-120 (5)

oJtelsdCOdz dets L 3" " jdzg dzO to' 9 dz

vOB &ZBAW uvjCMskied FOLOCIkjtedmisdsd |
Hsfdz HYLze E] Reb ' y josdy ety & to d s dgT o] 1K die * IsC

Si/Al
V' Vi L D, L 313 L S ET VL

tcOL ts5¢ B Ctets) Vdsj L 5| Mg L ts s 0¢
1 (M) | (Mo | (dzds (@9 | (9 | M de)
BEA 25 10,23 0,08 |i 20 615 |0,31
?&f'MCF‘ 48 0,13 1,11 |520° 190 [490 1724
?%*MCF' 49 0,15 1,33 |220° 330 [690 |[1,48
BEA-MCM |32 - 041 |[11N3: |620 |745 |0,93
BEA-KIT-6 |70 |0,04 073 |~1%:-~5C |180 |[270 |0,77

jtejHds 3°RBOCOBE Ikt oL ftsH' &z RBjL s ste L O fo



3.

J

3. [fsBdds smls’
B C-tBiL B O &t d ddzG Qdj dats o

H O dzts a3z

MistekS Is ko dzd 7

J

G SdsL s stedmisdn

tSHJj toy Odadz" ,

f '  HieSL H' dZ
nOtcOCIsjtcdMmisdrn 3" S-dglsd g tfizts ts
Odzs i3 Md dzO € @ EygesalZSME-FdzO C'OAs Odz' Isd ydzle @G I9E
Lsdid edL Oyly ' dgifdaL mdH
sOB8BdzOo0 BuH jdets EZdssead tsHj toy Odada”
Yy sdz' Isdzd n

Mstiz¢

172

W sdz' bk Z ¢

LicOL € °

9

Is ©

s OB &Zd8jWw dBseo d MddzasjL 2z SO Isj CMisktcdz

OL slskz KtedsH7j ey Odedr L tcOL C" o
] tGOL1UJCMDIS .{‘ HthSIS:Vd3_'_(;BtQ Vd3's|_),t5 Dd34'f,13 J[‘ S;,ETJ,
dz0 B tiA1%0 [fy dzd3 /G | &gl
TAJ®c s|ds
1MMA4 | TPAOH, CTACI | 100 |48 i 0,57 [2,3N0,4 | 1240|1245
2MMA4 | TPAOH, CTACI | 100 |144 090" [050 [24N @t |[815 [960
3MMA4 | TPAOH 120 |24 157 |059 |6,3 N® [280 |630
AMMA4 | TPAOH 100 |144 |144 067 |7,0N(;|275 |605
13,0N
1,1
5MMA4 | CgigsBr- 130 |144 |135 051 [110 N2 175 |500
0
6MMA4 | CggsBro,, CTAB | 130 |144 11,9 |0,32 |56 N® | 250 |540
7MMA4 | Cgigi8Br-, 130 |144 147 034 [250N |75 [410
TPAOH 75
8MMA4 | Cig66Br- 130 |144 108 031 [25N 10 |240 |505
OMMA4Y | Cig66Br>, 130 |[144 |115 [0,30 |2, 7N(® [230 |515
TPAOH
ZSM-5 | TPAOH 170 |48 143 10,02 |i 5 375
AlSi- CTAB 100 |72 i 0,76 |[29N(® (890 |950
MCM-41
AlSi- Pluronic P123 |100 |24 5,5 1,20 |92 N® [400 |530
SBA-15
1 tod oB&f Is €

UVisted o Oz’ flsOkC teB e 6 s
BVd3= ofSB 0 ° CB
BV@JL@BO‘ (054

&
BiLs] s

Ctetstf Sto

f oW ik 6 & dzizizs

!

r



173

“Dysj b’ Od3j Ists. Bi LY 5t

"SpikdsEBO o jRd &iLGYSE

‘ST, L O Odz &ZO0 f dlssBO 5o j ten dav

ca zn d2efc jramard [

T Ogj Iste o3 ¢ tots BiMAu GMMA W, tBNAMAG T 99MMAY, ZSM-5
fls O dzesOsH dgdH dzv L BMMAE, BIMA G ) ls O dzts05H dedis ©®,80 dzggH dzv L t6 O
AlSi-SBA-15f ¢ dzOH O° 0,80dzdiz3L + ¢ ts

“1s e dzW h tzd B s 3@y g dz dZSNG 2

[jltsH dzdL' C5lsj B jtcOsktcdzsets B lsijodsidd
toj dzlse j des OB teW dzd 2 Odzt BBsfddz COl (1 [ s
(LOLBS 2 dowu, fyls Wys'ddz' 0, 4 b dz' Ishfts O G 'O'te
BjiLsMstezSskztotss (B Y dzsh d dzdz® o * H fiyls O dz
o' Hfts9o ' HO' f jtoh Bz Rt b cdaB)BEL tog W H
sk jdzj 5 ftosMmis stets daff) 20p Y stcW HE 59 Odzs s

(@ [ 00 (_B[)
%] %]
£ £
3 3
@ (0]
= =
g AlSi-MCM-41 g M
e 110, o - ZSM-5
%] %]
5 2 MMAl B
3 =)
I
2 MMA g
1 MMA|ug A\/\‘A T MVAL
T T 1 T T T T T
12346567 10 20 30 40 50 60

5
2q 7, ClKa 2q 7, ClKa
t ik d2BIC; @Y e OF Is 5 ¢ tc AMMA u L 2MNDALSAISHF-MCM-41,
ZSM-59 30 dzts {Qrlds@s off) Rtc | H dB) &€ dz@ figlalisd d M d dzls
dzOo j HI$ Ga8@)o

1 Ov o dz fyfistf j olstaliy LtcOL SO 1[ [ du MmMBEed
hts o' Hdzsfdls! MW Hi Ofd &Rjdste d (ks d3t®) Gyl ok
L' wiLC e E f "y Byjuly QigeggtigO, e 3310z e " H udk



174

MstekSbkze® y' ¢ O dzstafn) Shaf dasS dgOoggds's ' ( L o' W
CtedMmlsOd Yy vyjtsd sdkz MstezSlskztkz. 1 toOL
SHdGEE Hds Gseicdkse s kO MSEOHO' 5!
EEL & sd ~2 &Sd, §MEM-4B @R 21806 d i A0S
ysd SdL e Ofdhn LieBBLEicsY sssctcow '~ ,  f
yomlsddzS ORd, & lsdz ¢ @it dss .20 3 B gz k

t dmMEz3METH [ fd3' C oW SIS 56 CWMWAY (O, 2MMVBE D) o

YyOfMmisSCsots yjtd IsdL 59 Odg's URdzs dfis fifldodz’ €
CtedlsOdz 5° o, tLcOR o ChelgdRs 2 B dzckp dAy dtztiz
0,40,bc g 45 dzdB) G S M OC 5 dzO dmntats = 9,7 j11L0ts fipls tac
taf M.22) 3 .5H jtoy Odzts Isj oSy Otetso s  Ctsdzo j tofy’

[[w SBAlS, w e g2 f sYyOkC o s TOwLOC IS 1
BjLshsezS st L o dMsSdd Ms@Y j tap 5
B Cslcskscwol ' '~ YOMkS o yythd?3 8da)s ofo=

BslskzL CsfsH' Bdd yYOMsddsd, ht -1 S0,
C OdzOdz' otaf M523, Gecf,) sdz' sdLAQF MEEBAo SHY L' Is!
k2 dzko Odzdzy 5 2 s ¢ ] 323, @ fEs)c bz € Kzl 6 g dzdz” o5 k
kjteksf Otesots’ Csdzojtefy' ' Mkoses ¢ j d

LB ' dz "E' s v i OQESBBO fEsd BdL Oy W



175

GsH (LtOLtSS 4] ¢ou, Isjted3sf Otlcso © § sdzo §
ftcdotsHdIs! HiS SBAJLBJZ. Isd1 ©QL ¢ 4 MMA S dz!
Bl LsMistoczChigfgc sz gdzj i3 f ocsMisstcsose s 2
hts o' WL Odets L L d3gd dzh § dedgV o3 @ dzliz as® axz
Ctsdzo j tofy' °  Mdedhsts b &3¢ | OUs@z@ A ) .

—
~
1 )
(s8]
~t

100

10N |Si-SBA-15

200
210

wdzls j deid o dz' Mls

4 MMAH

wdzls j dzffd o dz' ) IS

4 MMA|d
3 MMAJu

w
<
<
>
T

051015202530 10 20 30 40 50 60
2q ,» ClKa 2C| ,» ClKa

it dMEzIRBREr dW tc O Is 5 6 tc QMMA & LAMNDALS " BISI-SBA-15
o 3O dzts {Qrlds@s offy 2tc | H dB) 5 & B figls W 2

t d Mz dBECTER-d&3* C tots W tsis ts 6 tcNIMA'Y LtcOL S



176

I ©j0OCy 2dedn fkd' hO2 L B W zeaBry Its dz
fs' HdzgOdzgdz' L HBBOOCOR B yj dzwtcdetsets w U
Elso stes 8 Is! Mw [ [ ou yYJcdd Bifs@es, st z e d@ap
OcC dzsd3j e Ols' o dzO dzts Y &b Isteftslztsdg ' T AU dis diils 24, BT 1§ M
325, 0,1 Om).dz Mls! &BOdsSktsotets toj Wdzj Cfr
5[] ¢4, 6 [tff fne24) @ . Mo " Hydls! ftes odMmMsClkz
oL &3 totsdz dzOdzts Yy Odif )@2Bets C O,y jis)dz skts( 2L ¢ tsH
e 12532] . I S sted Mis Odzdz? B ' W b dalaBh, s dz® tzs @
suvdpl (SCtdyjdelstceOy' v wuvsdl o tuw 0,18 ddBdf
CtedIsd ydz0 S Bdzyj dzlsteOy*' v;) B ¢ ezts 515 t5 15 Urfp datd
HSHOLCtsots tBd3] Y kz¥ Is! te' Mls yJ sdz' Isdzd A
sl i3 ok ZOAMMGMinsHsdz8S Y 27 dzds, L O to" ¢
SHjt) Odesdge Ozt IsMddz' SO’ (LteOL S 6 [ ¢

(-® ( B
p Jﬁ y
Q \
E1 g MMAeE
5 9 MMA O MMA &
g SMWH‘:T
£ 8 MMA u& 8 MMA ¢
'gl 32 'g
| " 7 MMA u
3 3
6 MMA 4
\f‘l\ 6 MMA & e
| "5 MNA o 5 MMAw

123 435 10 20 30 40 50 60
29 ,, ClKa 2q, , ClKa

t dMEz3B T dW tcOC Ists G tc OMAL i BVIMNAE S 9 BBO dzs € Iz e
Q0O MmMjtjHdB)BE ZOHYRdEzZIS j L 59 Odz' BSteOL €
L esys odd)



177

Il S sted Mmis Odzdzy B ' ¥ E dzS UCiels OIS dasE dsY * Is j t5h
LteOLBC 8f[ oud) (tdf. MTZTAEOHO' 5! Mw L A
f dzOMmls d dzy@hfjdsBs S 1y W ¢ ftcj HMlsOo dzw EIM5  f
(ssoh ddz® h Otekz ~2 dzdf o  dzOf teh) i3S 1Iz0O ¢ Ptelz
stso h d dztgs4 01 Odzdz  (5ted fg.) . 3 zd®jta o iPldstaly G tec@L
e 7 €weH Is 4wz o d H O dzjlsdpdastzdz@dstn 3.24, Q). Of t
B dzj Sz dzv tc dzizw s 5y o34 AAVREIE(GPAOH Cig66Bro= 6,5 T
L0 Y du) f tsdiost Hizfliso SO datsdghEsif Iscdif Odce ) 'y o3
h Ot OASM-5 (taf M3.25, dfydzj'alse ZRIE ' Mftedws s
BOdso f StGWHS 5o Odats’ N @tczth 'Ofipdsy  HEgjj Is jisctisde®
(taf fiB.24, ©O) .

1 G Hdzets L HOdzd &3 OH ( H, 7K tete QL @ dfizts & fs |
2 [ o & Miswis! HBMISOISM 85 BH s teVgh &@0,50iL O
0, 57 ceids HDxP &I, X , 4 a3, ¢ J IsBAF@81TI & & j4 8 Rcdy
OB .. 3B wdf L EDOEDOL L ¢ o H Ok Cds ofifpllrjla ' dizd
YOMEL s st stc 3.6)Is O Bioxlzs CHRFIBRAKS/ZSM-5 (L OB d ¢ o ,
Al [ dulz® o' HBUHzd 4o ' & [ ¢ u4f Otc OC dnjvtddfmtdrs Is
YOMmls &t tstf Bts, (01471 0,16 M & Dycws O, 55 0dzB0 S 'dz
ftod ighls'GEOR OMsil wZBBAES KOS MHIGEEM-5 , @& Is
dz@ o dz' dds'sh o B s gz L S PEtes 637 7, 0 dzd33.9), OB «
L z d3ts sodzsn' o' dpdzts UGB AMEOC Is | i) G BE s to 2§ (Wz e
Sij o ls Ger) 0 ' HIGOLEH jotoy @Bdets & H'Is J3A3HB dzO Is dztlz 15 to ALl
A1 [ du 7 Otc QS jf tisdLiz |s d' Ishigliy o5 L sf(slted3 , 0
MY stcdzfBo O @L & oforesf fijds@bidr 'ldg St



178

t d Mz dSCTEE-d3" ¢ tetsW Sis ©c € MIMAGS (LBYAe 6( B ) ,
8MMAd ( MMAY 9( G)

1 sted Mis O fiyls to £ MMEICTOIMMASOY. jSE da’ Isszs @ 5 Is d
B Cos¥isteaD 11i 0, 14 dgdszs O, 55 dBR, ls@Odlsd3
ZSM5, SO o' Hdssfdets GHAzSE' Hdzj L 5O Bis 50,80 to
i0, 5%Y diges52,51 25, 0S508F5i 25 07 @&r=410i 54 07 aB ,
o' Hf 59 ' HO¥ Is! ftetsfiststelz 3 N dz0 dzts Y O ) ls
Oc &z 3] totso Odzd A3 o | offjtaity wizetay O o §) d dzlsk Lylg .dzv to ¢
su ol , B lgieBrde MY tedy ' LG daSe) dfdsHZCIs’
6] ou) , O IsOSBYy " Hodhjdedz®r SH dztsBE8).H dz
4 OB odBE Odzs BBl [ du R OLOCIjtedL ' Is!



179

flstsid3tss 59 jtendajtt s H dzts t5 O B3EB) fnls2BM¥g 5L
Mddelsj L s Oded 2 Reelrtcd Mzls dzsmis® w

10 HOddBd uvlr¢ K dzlscj dzsOBseivIA)2, L
nOwOCIsjtedL iz 5 Mw  dzOW o-8z, Mlals' Mt ¢ Iz tfpfishs
fd ted Hdze! 587 fddzd @HBisdzy/j ezls tePaz] Y JH 1 Bnasds®@ Syft) c
ftcd 320 Uw, J dzj oG 'EY 17XCr st @'y, & @xhjfigilts tc &
HSHORBSS [ OCId BBz dz H JiMPREBNA { to W Jdzwlng 3K j Pt
tclrlsdlstcizo Odzgdgy d3) Hdzv tSH jtey Odzdr L teOL S o
f so J tcn dijdoddQigidts dz' dzd d3d ctelztf O d3d , hts ftedort
L' WLCE (MO, LOOMKOOt2 WNHJ ydzs 38H it
16OL 8¢ 29/l ¢ 2(7 ) L Mz jdzgj @3 yJ sdz' Is
Yd delste' o Mt ndy 5° Mddzd f(togO C3ipdodsizAds )1, fp
fddz d Sdhdslsd yjdsted (s $§4 B0 ERRD
Cry/ dgsdzr ), wg¢', 2ditse’ todes, dzsC Odz' L 5% Oc
yOfMmMsSCtsoats yYjtsdz sdL tse Odz' O dz¢ GitAm= BT HD),Is d
SHjE O CtedmilsOdz-150y " f 8H ' BRIAS MMAS s OBIERASS * o
B Mlswis! fjtejoOydes §dMmdztsis dz Yyd dzls e d17 mJ
BWBsd /¢, BOCMdBEGEd | BRBEBCY A | OH H Odzd d:
OH(HJ) MsteB Yy MY §f SEsdzsy L updmy 0326538, .EP8c ts Q)
Cdeyd dzlstcOYy' W S dMmdzsisded m  yj dalsdd fod of &k 2 I,
tcOL d fjtcjodhiz’ Ctsdzyd dzlstceOy " ¢ Cdmdzsls
fteOCIsdydes tsodz fMilse HjMsteBlz® Ist MO O L At
stsdzyj dzs@EBRy, v OH HBtks 1S &Zz0 Cdmdztsls dzd n
fitejodhiz Ctsdgyj dzlstcOy' ¢ OHMESBAISH, OdzB8G 15

LtceOL S 8 ( MMBdzY HjMsteBY' ftocd Isj BY) cOi
fso' WLOds L Isd dz, hts DTBKy= ‘6, 9d dif tebs 14 d
f 'de ddez) ° dstsyd Mmddz dz' " j, dg'y §°tedHdd

OLO" iH " ¥ yd IsOC sy L mMdzOB Cddzd € dmadzsl
odwedzjdz fHtod OHRMYPSteBY" "  edHddzkz |



180

s OB dzd YW [ Bdz dzj o' IBilalsd j dedzwj oy Odzd » L tc
Cdfdzislsdz ML dzOUj dzO L O Bj ssHBdE sjed@sy tot

1 tOL 8¢ | SIAl | s d ) dzts |9 d® 1fi7Isd
Trnax (A o’ (BWs @ | E
(S 1 Af3ts giz!
IMMA ¢ 33 210 60 145
320 154 179
2MMA U 27 200 102 142
350 81 189
450 17 220
SMMA4g 59 185 78 138
325 117 181
AMMA Y 53 200 54 142
330 115 183
5MMAd 34 210 200 145
440 196 217
6MMAH 36 195 145 141
425 173 212
TMMAd 42 200 63 142
405 122 206
S8MMA 4 41 215 185 147
440 159 217
IMMAH 42 200 213 142
440 217 217
ZSM-5 30 210 170 145
440 136 217
AISi-MCM- | 37 220 34 148
41 320 26 179
AlSi-SBA-15 | 23 215 34 147
300 61 173
Traxls§ B j OO BOSMHdBzkz Hj Mty Od3’ O¢
", Csdzyj delste Oy v CdMmdzslsdadr yj delste’ o
*Ead dzj o' W OCIdoOy' ' HjMsBY' ~ OXR OCk

I dz bt flst Cdmdzskdd R yd Bzl O des d3ts g de
Hsfiskd dzd i3 Hdzw t5B6' dddedn Bsdzj Skdz (¢ ¢
Ctsdzyj delsteOy' 2 CdfMmazsisded R yj delste’ o 1 toj dafl
5O §'tedHdd@z.820, TYMm. 3.28, B). [H]EY
507 ou9f [ ¢u (hoj daddes Sii428) &4mlswis! fdd dz



181

(lsOBdz. 3.9, ERG QddBE [ yY sz’ ), 4§ SH5 B
(SAI = 30).

( 62)0 I 150
Y 100 I 200 ¢
- B 250 .
= | I 300 ¢
B 80 350
%) [ 4007
2 60 N
5
o 40
®)
20+
1 MMA4Y 2 MMA & AISi-MCM-41 ZSM-5
( 8%
O 140
- 120
g) 100
80 -
5
=, 60
®)
404
20+
0_

1 MMAY 2 MMA 4 AISi-MCM-41 ZSM-5
{t {fkzd2BiC 3MssctcORd L Odjy dsils’ ¢ sd
OHMtsteB 5o Odzts ¢ 8 P A GCPEBIs dzj dzB)ls J HHD H((
sj B j ©Olskicd W4 0astehay) ° H MEWAE L) MI@A uS AlS-MCAM-
41,ZSM-5; L OhMIstcdrntso @iz " Mistse f Qg L O dzj y dzts
26HdstcjEsklsddzf " wdHddez, OHMGSEE o Odeyts s H @
o' H Isj &y jwOkied HjMsteeYy' '~ H AW

[ dzw yda LtcOL €' o n Ot OCIs]j tcdz B' dz: h'
Yyj delste' 9@ 1 tejdemMlsjHO (f  tedHddz f so dg Mmiss
tod M. 3.27), O IsOSCtsYy 9" Hddzsh j dadzvi t&]drzs,
Jre MO5(Q@) 6 o st adgvdzdz' L yYyoOmlsCtsoats



182

). tOoL6& L bdd Y Ods gsfdd $Old 50
Hisflsky desls' & Cdhmdslsdzdn vyj dzlste' o 1 toj dafr
L 20y dzts’S d YAy 5z’ Is daq VB JOl GMEINESB25] 0, 32]

L Oc Odz' dzts 3z MsteB y' 2 dzts Bz sBO ' O3 ydn

s § BY dzOlszt ¢of 1féeBro € 1,0 A'Li0L e OL 5C T b § HeloidBro=

65 T'IiOL tOL ¢ 9f [ du) f§todo sa'Hsdzats Hjsdzdf H®B g
Cdfmdtsbdds yYjdistt' s J1tjdhsjHO * [15 MO

5 MMA46 MMA 47 MMA &8 MMA 49 MMA ¢

O 204

5 MMAu6 MMA4g7 MMA 48 MMA 49 MMA &

{ Mk d2BiC) 3MsscwOdkd L Odjy dshls' ¢ sd
OHMGEB G Odzsc s dz® € d fycdz®ls dad T BYWJ dEHT 7
sj B j cOBEBY' 14 50u) HMMAUL BMMAG: o 5

LOhstedOtso Odza)i é)isfsls tf LE O B (L Oz > das fsee j- IS t
Bklsddzf ' tdHddzz, OHMBLBSO Odgscd s O €
sj & jcOkted HjfMseey' ° H&Y yd-=



183

C./C,
T

SRR
'\S ﬂf\b@ b‘®¢>® Q)Q’\Q%‘“ ca@ v NN

Ak f datsfls,
o

w
=
=

sSyw’ y' ' odalbs
o o o o o
o N BN » oo

D I I I S R S G I
TP PP b aF a4 4P > w0
SRR
SIS SIS S S S S SP

¥R
t d iz d2B) "‘3Hdesh j dedzy Ctsdzyj delsteOy' 2 € d 1y
18 MO (0) 8O SjW' Yy ‘ dals HsMmisk{ dets

(S jtod B dzZsOdz dz' L dzOyj dedz? B O Bz ¢
yd delste' & Mjteindy 5° Mddzd OB @QJ @Y dfr daift D6 te
300 Awu) YyomlsStso s yj tMizAds d LB tizdgitids @ 45 dzj Loz
o' HYf so ' Hdzd di3d tesL tcOR 2dz¢ s d d&3d L dzOyJ dzd:
dzOw o detsls® € toj dstVt ABIDISM-4 ]l selz' siBOS@0On, |
RjiDOd ydzets® M@ CMs's QWAL L d2OE | dzdz¥ GMMAYBE
Slsted d30dzj h dzw ntsd3 didatsy j dedB¥ (08, B1AR MR 's WA
miskzf ' dz Yy tsdz' sdL Ooy' Yy sets LteOLSCO (0
Cdmdzsis ded M W@ aEs o fipd dzd s O iy d Wizts wdadg B Cgp e, ¢lz0



184

xCyer (TU 1% Cospny Gy d S B2y delste Oy W fyddz dedn S
(136BWs dz! / 6, GRS dzBj. d2tcOy* v ¢ d mdztsls dzd -
o AMSM-4l R6RBsd / ¢) . [ STy J ey dgg dzls @dz dztsis
L tOLMMAL Rls OB8)iz. * 3 dad ¥ yd d3, dz' 3 to2 WdOEnEs,
IStsH' we Ctdayj dzlstcOy' w S dMmdztslsdzed m 1y 98dzls
BBsdzr / ¢ P ls@Qedydds. fijtejodh iz’ tc s 3y ® Bzliz HzE
l tOr oz Wwaldzj dgz dzj OH dIsd e dz' Mis! L dzOyJ dz
CdMmdzslsdedn  y4 dzlsts’ o, Bts Xy dzVMMA e d tzlz M IS d Ist t
W' Lduydess Mizd&E hs"OsMBMI-EN[ j dzh j] L dzOyj dzdzv fsE
E tSHjtey OdesdBz L tcOLSCE o f sto' otea dadztsyy o
LEBso dzj dzj dzj HsMC sdzOdzss ' € tots f 2Md ) ks 5 8
dedL ! Cdds Mk jdej &3 yJjtsdz sdL Oy" . 1 dh
Mt Hdg t5° mMd dzd s QVMAY dz' didstc ' | dzV s Clglifd
L dzOuJ dedz” 3 (o ff tod ff zMyjjdzdzs Iz IsQH o is | d3tizts dizfs
toj dalse j dzsOBBsteW dzd § tetsapy wdef B dzd Fots H R s tc
BjLBMsckzCIskzte* SH Jj tey Odzd - LtcOL &' 9 L
CotstcHd detso Odetsets  Odzs o' dz' & dz* SMCM&4 1 O d3ts(
FLesHYEZ Is' Mw L HOBHEGH; HE& dy § dzdzAl 6 9
f jtcjBlzOo O Is! o IsjltcOjHtedyds 2 G tststcH afidzO
(Hdzv -MBM-&81L yYyOMIsCO IsjlstcOj Hted ydzets € BtStGH (
52%, taf . 299 3. v OSdd3 yd datsdz, Bjtezyd HB L
Mmls tc z ¢ 46 impzts? dzd n ‘ CdMmdztsls dzd n o zOMmisd o ts
B3 Mlswis! ftoj CEtomMstedyd Gzt s B p O dag@mls © tize
[T o8 yYyissdz' sdesets Isdf iz, By 20 sy’ Ckzo Ol
COIOdz' sdydzz OCIsdodz' Mis: o -ftejdDSdy' =~ ' L SC



185

53

\éLS:—MCMAl
pussass ™" 64y -

wdzls j dzd o dz' fls !

J 2MMAS
Bk s e

4(I)O ' 2(I)O ' 0 ' -2IOO ' -4I00
Al R B yded?2 L f
t c{fr]lzd2|9'|§‘.ul;[’?,cj.(;llszlrz,o'c{tgH1slsz‘7AdzJ gdts Hdzw H JjIs] C
L cOL MMAa: A&BIS-MCM-41

[cdslsjtef jdd O "5 jfsShmdud *° o 0ydd
o dCtstedmissolsils! W § jtcjo Oy des 3B §OGY f 5P
fsB' ydedds fesHESssd §jtojtesBCd Rot?dets’
B dzsls j of j dz of ' diQ@E (L 2iflls 6l y O 5! fw -f b dzila
(SR tsdzj dzls L OR " Hdes®™ Y tsolsts’™ MmMtsmded o )
LOMistsMso kudstethe'd d2®OS HiY o dctslsso dzj dzdaw
o' sO® d2 8 ' WOttdOYy3IBlsdWdgdE] ctictzf fz® Otz
HSLoBdY ' BSHjteykoaOld HjWwWE® ' dedze M tsdzk
50OC, LSt dP, dajjdis S MARO)U  dzdreigs s i st O®
Bsyj ' HHOoOldMY hodHS'2 'LidjidL O
blsotstcj dzdz? &3 B dzd L33 5 2 ®O B Mt ek &' fzdzd &Bd
CORY sdzj deso 2 Odz 4 Pecd FAVze ¢ 130N .. s & @i s &
Odz' Hij W] HYcdedty G tsHbESl HdY osdtse ddyls O
We  MOdBBdesdzs 4 5 ke, wd &syj BEld
fstesh COF SO fd "SChkoOyuos w¢ jC&koc



186

f sdz' yq ¢ dz' yded = 33 s i3fuGediddns soiz, [ " 5 YO MigY da
Of j dz2 mMddzsoe 5° Ol zZtc Odz! dats”’ sdz' l Odzj oz
~n Otcytseo dn OtetsBOIS' o Is © 339 OtcWizteBdel] -~ Is tisdislz
LOMlstsmtso o Olsd M we JWiSlkdedzd?2 =~ B 5
O dzt840d |

d4jteJH fitotsHEIEUSE Ols Hde dL, dztsL’ s Biifc 8Dy, | degGi2 {f dier
SHjtyk Is: mqw CA (1), stsH' WwC Bklse tstej dad
sdfz o ®Mdsesdsdkz L BJj tc AR I8 s tcakiy s O azdzl
fjtoj ozt zo Odzelf™ dzj falzC ) d HLEZOOY dzts  d3fj diatzlg j Lo o
stz fsh ¢ COBOMZ LOItstc’ 9 SO Ed@3ise to-f O
COtco sz * MC dZOHdzdd3 L O9 H Odadz” d3. wdz" d d3
2,83 dzls@Hs dz. dz AW M sdzEC O * t5H dzd d3Cymbopogalgt
giganteus N s dfwtdtswiptcslsdL Off Odz dzz s © BklLBd3
B Zs@QHSE dB Zdzs BH j ey Odets W ¢  f tsB " yde®)
LR edL Oyt APO L O-4kRdBAMIss MdMmisj d3 Fel

B

i3oniHokamMdpoH HIHOKapBeOﬂ

0% ;@/;m 2y

KaMdoneHoBWIA anbaerig,

-

enokeuz mpch Kapaeon napa-uumon

anbda-niHeHy
-0 / \
_—
= Hzo

deHxoneHoBWIN ansaerig
| J

2 8-MeHTagieH-1-on napa-uumon

t Mz ddBku R3j.BO tj OCy' °~ L ByddjdejddzO Yy



187

wL sd3j s JAPOYd v CORW tsdzj detso d 2 Odz' Hj G
COOdz' L o Olsdmw  C3GMIS BAGl d3d 1/ O fetc ik @zO[H
HiSL 9 tsdzw ° HsfwWcelsd 85 % 38 .dzj § ©dndsdztinfizle ‘O d
COOdz' L Olstste’ o, hts o3 Mlswis: ked 8nelzEids df' o
BstcH j dz'Blists  Z3Mj516ZSM-1 2 , HNIS) [336, 345, 346] , HiSL 9t
fitej2bd HEts {ftotse jH ] dzde"-C OusjO@EMRK d vxgey d d3] |
J S tsdztse ' ydzf tc &R ‘datrE3dZd &518] . 1 O tod € d&zOH , o d
Hy Odzt d3' dzgz & O dzgeld®SY yy szb itk e'HdH® dMEsE 5° .
CORWtsdz] desodd3 OdB3A j ¢ THs ds 0 OUA[B) L[Odz' L B3
68% M dzj C3Y 9 dz'lsfplsi [WC o9 jHJjdedew © yYgj 50
Mddzi Clsdodetsfis "346]. © ¢ HB 89 % |

1 d¢ stcd fMls O dadaw Cdfmdzssadftls s az@dzd T &z difv ek
COOdz’ L OIstste" @8 SO [ A wEC totsL yddz€z@eco® j iz
45% odrRAPpsdz1pPpWYMse Odzts, h s HaP&Vj,@5 ) Lta@sl jtdlf |
odMmMClkz Mjdzj CIsde dzg’ Mmis: (BdzdL!' &8 90%) L
[33%] , ffipds’lsy o  H&' Isdilsd § § tcjtst 'O Otizj B bz
o &zOfMmdz' HiC o d &3 9 O dzdzv COlOdz' L Olststc © 9
Histf s GuzZEEIESO thdatseo dese s -t By & dedz@ Y P ls BN H
His fjdzj Slsdodets’ (73%)-f° dzfp dirtec@iciiicg | 369z
[HEZOC i O0¢y' v W OCldydtsse Pis ®alAs ke qzaig@dh~ o
Cdzls demdo dzai o dd3sd o Odzdzv S OIsOdz' L OsyiE Oz b
SO difseH dW ' CtsoOdesets b L tof L &G&Ou.Bl,.C3istez oz digc
HsmMw elsd tusodehrg tefy’ APO IsO HtsMmdIs: o dfm
Istc Otc o | BFfts.d3 [B ' dz' h j dedev C BdzyJ dzsteOy'
ftedojdzs Hts Ldedy J dedz?y M dzj SIsd o dztsfls’ L
Mistelz € Is z tedi)® dzldf FoGEO |

V) LooOwLCRk L3 YR tekf iflicts yJ sdz' s d3' M
ZOw o dzsls® SCdmdzslsdzedr yJ dzlste® 9, =~ OtOSCIsj b
f tod Is O 3O dzdzts B L stedmMisddd dGBsdzj ¢ &z dzv te dac



BBy dzd o d -

H dzw

fosmisstess dQ
¢ OlOd Isdydzed 7
{jLkd sOIsd

i 4 te] I3968,18F, 822).
HEMdz HY J dedz * 'daj slaB] & puii @Y

BHJ ) Oded-d3d L3S ftwstesd Mis d =

Yyjsd sk EGMs '

Hf so

5B d3d 1 J d& |

BOls j to'-B,d' ¢ tc @O
H dzd 0 I dg¥ to tizt] B eNCBIstLA |1sd

188

a3 ©x3x Is

AISi-SBA-1 5 1 toj H s O83de) (detsizlsa j dats O d3ts tedf jdzd R hs

LteOLBC 1ffodu, yOfmbsCtet yjtd kdL s Odzd

MCM-4 1 Is OGSBAL15SIiOt O Is j tc flaORseiefh fn®C Is d o dz' fiyls ©

Ot [C tf dzoWARAPIT 100%)f tetslsW etsdE 180 S0 "H O 5

s OB dzd YT 13BCOL dzd S d Htesyj Mk f jUd] lodpjtt

(APO) o ftedfbklsdatsimis® MddalsjLtso Odzdr L tcOL S
sago | (Y4 BRI SHuidzjCujdClajdjClejdc
MME%O.tmmmwcma@cwm@cwmwcwm@
! A B‘(*gé) Wi tjL |CAYJ ts| MDY tg C6% j te|C5° | to
3¢ 5(B) |36 t5(B) |36 ts5(Bo) |36 ts(B) | 36 t5(Bio)

i 1,0 131 429 5,0 181 427
1IMMA4 | 1000 40,0 34,9 154 56,9 40,1
2MMA4 | 1000 39,3 36,0 14,8 55,6 412
3MMA4 | 82,0 42,5 30,6 180 62,0 35,6
AMMAu | 86,8 40,7 326 17,2 594 37,7
5MMA4 | 25,7 425 308 183 60,7 35,8
6MMA4 | 129 37,3 354 16,0 532 404
7MMA4 | 484 44,1 28,0 19,8 64,9 329
8MMAH | 26,7 37,6 35,2 16,2 54,9 40,1
9MMAH | 55,1 429 297 18,38 62,8 34,6
ZSM-5 | 1172 387 32,0 17,3 56,0 36,9
AlSi- 989 389 36,1 151 55,4 414
MCM-41
AlSi- 993 432 302 181 62,6 35,2
SBA-15

% £ BOte d&z0 Mj dzj
"u 2 BOtdzO )] dzj

J

Clsq
Clsd

o d£6 fiples' OUAM® o F, Saitiy HiSCEEHO ds @)  BIts dz
o OdES {§ O dY LSO fildests Wz 628 © dgg dzs o d 2

sB 60 d3dzd -

O]

fedMiklsdtsmls' -5 Yy iy 8@ I2SHW  dz02 dzd

(BdzdL ' €5

11%) &

LoowL CE

L t

L dzOy ded d3q



189

MlstekClskted HdY &Esdj Ckd toh0chleddtsodHs" O
C' dzjlsdyded?2 H DBOStE BAIRIQ ' S 0, 7 dzck)i.
9[ [ du) ROwLOCkjtedLEs ! MW t' Ldtsé € OkO
LS WOCks o, oCd* yos yd §sedhk’ Mis
o' HiMkzlsdz Mls' (& sdscs §jtojlso st dadg™
Cgstetsdz descsl  j Sy jtedagjdals® (L O o' HMmEkls

odte’' hOdz dg tetsdzr C OO sdydets’ H' ' 9 HE
] sYOlStso' hodHS Sfzl@rd o P& o tch dztizks Hzz® o
I’OZ(CO-Ct)@ 1 (31)
t M o

HJC, T Yyd f 5yOIldSsigeddd €@ dzyAPGeIdedgsidy! Vi 5B 0 '
tej] OCy" 2 dztdy, t imEOd) "M (1@ Pl ok BOMO € Ols@dz' L ©
odH L toL tcOrndf MESY g d ~RkSflfdAsd@OL ¢ 1 [
~nOOSCIsjtedL iz Is! Mw dzO2®'daeCh dds e ff tedj USRS 9
Gds, "B YhsgbdBEz' o HY od"H dzd d fipty S
Y J tsdz' ZBN-5 sPtsH " Badztg@OCHptLY] Odedrn o9 d¢C sted Ml
BW 2dzC y' s&QdgfdgPBB 9odz' " O f syOlStsa® hoadHSC
LtcOLSCO 1 [ du diBsyj BRI o' WL OdOdELE 2
22028 " dz hj L dzOyg dedzv MmjtejH 8)d dalsdsy st POEHAG
(Vej (&, 57/ dige2, 3 deds) , toj dzlsc j dzts O Bis tf Wodpts s H
fsd3 tcdes™ CdMAz9)s,des@IslsO¢ PB zicd Plzlsdz' Miss
AsEt MistekzClbkte' . Aj, ° d3toff ctedds]o ytsy g ' B
LteOL B¢ 1MMAY o' H " dhdm ®BOIjt" Odz" 9, W
o dMsC ' of s BIHHE sMmis’ tAJSEMC41,AlSi-SBANID.4 ,



190

h o d &G [ f
o o o~

N

w

] syoOkttse O

{ d Mk ddsit! BYOCso O h o dHSCE dyilste d LEQ WS Y " J
' dgpgdzf cd MBSy zo Odedr L tcOL €

stsdzo j BAOWE WhkdSy' ¥ yOMmMk ©jOSHgrn ol ©
BjLsfstedmisds L ZSMS ! o o tz@f tsodesBSE 5 Y j t
f ste' o dgV dedz”  ff tojtef fyls o 3zjudets H dzQ O L dgORdfislz(ls
] dzls ¢ j dzts @ Btizts Wtz dz] § ®lsts iy ¢ ObL lslzOnpdzs o d °

Csdzo jtefp' ° k o' & bBYS@DH YOty 0T y'S
MlsOdzso dls! BdzdL' S5 23%, ItsH' W f tahfgzO
332) . 1 sSH' B dg Isj dzH § dzy* sH dzO ¢, L

MY sfilsjtc’ ¢ O Is 2MMALH dMAL BISEMCM @ 1 AKSIGSBA-15.
ZSM-5, 6MMAG , MMAY Is OMMAY f 5C OL 28 Is' dedL ' S € ts¢
f sYOlsSk toj ACSYMMAY ' RCOMMMAH) OB 5025y j
6 MMAd ) .



191

—s— 1 MMAwd
—e— 2 MMA4

v |—a— 3MMAw

— -
/A
—v— 4MMAw
/ <~ 5MMAwu
—»— 6 MMA 4
—e|-e— 7MMAw
/‘/‘ —e— 8MMAw&
./’ —e— 9 MMA 4
—«— ZSM-5

/!—/‘ —o— AlSi-MCM-41
—— AISi-SBA-15

t dMizddBC) @Bdzj 3y dz' Mis: C tsdadf | Api@D) Jof s g
6jOCy' ' 26c¢t rohBEEdgePRtzy s L tc@SMS5 o

{ Mdetse dzed &3 Y ' deded BB { tc BAR@ € Is B dfEDdzhy Lj tsdk
COBYW tsdzj dztso 2 Odz' HjG  H. ujdzj S KE§ tizh @y
fted HiMis®o PAOAzZ | ©O20dh O My &) U § ¢ df dtfes &
Is tc OXiAits asjdfdatr 44%)H tsiQW ds o MW o Mz lsdztsis 1 [ §$ Pla O
3[[ ow, 50 ¢u, 701 ou, AISIBBA1b.4A ' IsOBOIs j t
nOwOSkjtedL s s v o dMsC s fstedils’ fMlss
yjdaste' 9 fjtejHdz 5°  fd dzeSBALS [ [ dsuB8 dEB3Y. [3 ¢Ou
otsL o ddzj dzs¥ B LBYtstedmls’ flste kO odMmtsC tss
yjdzste' 9 (5[ f o8, 7D oo HRPHE)r. S tsdzo jt
L dzOydets dzd yufisjs telslz dz 102 9 M © M j dzj CIsd e dz' M
Odz Hj c35H 8689 Hsfbse @)Y ditsded s Odzdz' L eOL ¢
Ctsdzyj dzlsteOy' ‘8 CdMmdzslsdzdn yjdalste' &« Mmjtej
MCM-41) . wjdzjSClsdoads Mls! L O IstedflsdzrifdlHe Gridg
(MD) (EPBEsdZ§s O Is! v o' H 15 HtS 20 %.

| Qo iB33dz00 § w Pdizh Mgl dzj Wfigle BWdp dets o ded d3d  {f to
o' Hisdzo oIt HMNls Qolddgjdy desMis ' O ¢ @dzOdzlz 1 J



192

dzj L &2Oydescts L B ' dz' Nij @gdets O jL dzj s dshplsoties idsts dze

StSH w e M ddjoh |p iekg difldz‘ Ist mw .
¢ 99 ¢ B
40 404
® 30- o 30]° — = 5MMAS
E o ™ —e B6MMAS
| %) e
s %1 a1 MMAY v 4MMAuY o 20 ;m32§
~—b —e-2 MMA 4 ——Al-Si-MCM-41 — ‘ IMMAS
10- _Si-SBA- | R
B —+—3 MMA & Al-Si-SBA-15 N 10 | SSMLE
—_ — *
3 0 . . . . I ol . . . . :
0 20 40 60 80 100 0 10 20 30 40 50 60
G, 9%y ¢ 2) "
504 / \
£ £ dpn
- 40' B ““‘/ \
8 8 4095 /7
® 30 ®
hep bl ¢
2 o] 1MMAS —v— AMMAS 4
o e 2MMAS  —o— Al-Si-MCM-41| ¢ 20 “‘ —=— 5MMAS 8MMAS
'Jct; —a— 3MMAS Al-Si-SBA-15 Jg’ | —* 6MMAS < 9MMAS
10 104 | —a— 7MMAS —+— ZSM-5
._b '_b “
3 o T T T T T $ 0 “ T T T T T
0 20 40 60 80 100 0 10 20 30 40 50 60
=~ H2)- - 120+
(HD 2 o
_ 16+ _ 164 bl —
B B
o = —e— BMMAS
a ) ! —a— 7MMAS
@ 8] —=—1IMMAS v 4MMAS w 81 8MMAS
— —e 2MMAS —o— Al-Si-MCM-41 =% I — < 9MMAS
B 4] 4+ 3ummas AlSi-SBA-15 O 47| ~* ZSM-5
— — I
SN Bl
0 20 40 60 80 100 0 10 20 30 40 50 60
Stsdeo j ™ W ¢t stsdgo J e v ot

{ dMmizddBXy Bdzd > be] WL Isdo dzs-HBico § (B 50O G
COdY tsdzj dats o  BBCAP@EZ:, H § §-d3 jisdRISZEAYS BotstiaD) ( ( H ,

Ctsdzo ' o

d

f to dsfisilg ldcdptOhE' T Ols® @ € O st



193

1 G Hdzs L tdm. 3.33 oM HsMdz' HY zZ9 OC
HdzW  tsHdz 11AMMAY , /As , MMAY AISI-MCM-4 1 AISESBA-15)
A Ot @O ftcOCIsdydes f sfls' 2 dzO Mmj dzj SNEViA & dz'
6MMA+ , MMAG ZSM-5) M tsMmilsjtc' ¢ Os s+ Mw ME dzOH dz" !

1 o3 dzd ) M dzi Clsdoe dztsfls H dzw Htczg t5°
tcjLEdz SOIssd3 BdzZESC ko Odzdzy € OlsOdz' Is d ygdzts(
Elso tstes 8 Is! v /HBsHEOGSE wmpL OCIsdea Oy v Cdf
Lzd@isodzj dzO@ dedL ' Sdds SCtsjW' y' ' dzlstsd3 -5H SlE
5MMAd) . [MtBdzdetsMmils' ¢ Ol OWMEy ylMAG OC bt
n OtcOC Isj toddedas! IS tfiyw H s HAs etz B y§ delstc’ o,
ftso' WL Odg L ° o ' LHBdzatxl2! $higdexpgvadis tc Oy ' 2 ¢Cdmd
1 toj dzfilsj H @ tgd BB)) 3. MO

1 sB' Yyded dsd f totsH 2C IARP@RJO ‘' 2 5@ lsf L @ 3§ o>
BjLfstedMisdr BOIjte' Odz' @ wEC € Olp@dfdisEds
' desC Otcagffip.8t3tc)y @ MisOo dzj dets MmJj dzj SIsde dz' Mlis
Hdzv L tcOL Qs BF Is jttsdeO & sst§ @ h)dlzo‘§ BRP.

7 Bl % dmsdzj dzso gg? O dz
1 p-uydassaz
61 Il (' d&sCOotke jts

wjdzjSlsdo dz fls
(6)]

1MMA8 MMAS MMA &ZSM-5 MCM-41

{ d Ml dBsiCa j3dzj Slsdo dz Mls: L O W, Y6 dh dzs e
' desLOdBdE yjtejL 180 H'oL B dsa@ls’S



194

pAdBEd tesHESC ks §BHOMR " §jtjlspst
Bj dzls J 2k b pdpdikls iz o t & o Htcd Ml 1§ RisiPs L
Bzlsd o' wLOdO L dzj HsMisz ] dz' Mmdzls tc* 1 gzw
L ZORsHWIS: W o 5 CtosfsSEOn.

[ dzw6 Wiz ooCdztizfrpf * o © * H Etstzydedzlstc Oy 2 CdMm
ItejdzmMlsjHO ' [1¥° MO O 5 Hthlsk{ dshls
LEOLS '@ o tjOSY' ' 'LEkjtdLOy' ot
ftatzCls' o EVOCA;MD) (9Cy/€8 O SCwj¥' y' * dsO
ftoj HiMls@@Sf .8'I18O tedfm. 1 3. osuL@SSEzOL § Hzdzy € s
Cdmdzslsdzedr yJj dzlste’ @ 1 t6j dzflsj H O, o dL dzOy
mMftcseasHy ' Is! figwy ~HSBY, GA I§ Gty 3,8) . 1 tcOrn 5¢
ftotsiststese® B &Y Y j dzdzv, & OBOYIE] tealls d wdzy
APO (0,7 da) B' dz' hd2, -H: §O0H5B®RM:EE) &
yjdzsted JtcjdzmlsjHO, Heshskfd Hdv & dj
COlsPugtzk OFC Isddz'dalz@ydstsi z T CV, AL D 3 NidBs f
Csdzyj deste Oy "' Hisflskd dzd & € d s b dzPyy Car
OH(HJ) MsteBegtcpRISQ@czS " tod H d dEOo (] BIFCEADY.S ,, B
e * Hyd iz sB AfgHadzRO &3 d2' BOdz dzf)ls I fodia(y] dz 6 |
YyJ delste® 9 1 tocj defls fh@gs@) ( Bz L HE&ts o BEHzY ' siste
odn'H Gihdssdds §toAPRCI) 5HO®EA) tde 0w
L dzOy j dzdzelz ez jfgtdd o sHd B! dzhn B Jdedgi 2 T CV,
(BdzdL ' S5 %0, 936 65O A &is) 2 | ©ftzizts axlzdhds ' f t
Ctsdzyd dzlstc Oy "' Hsfskzf dzadr CdMmdzslstiz§ = H BB &
Cdey delstcOy’® ™ CdMmdzslsdedr yJjdalste' o [ 4 8" fiyc
IsjdeH j dzy U3, (g)].m.{ sdzr Hdddd ¢ ¢fdegls g
odwoeodzjdets hdzZwitsds ftstc' adgWdedg? odatsHEZ
Ctdayj delsteOy' 2 S dMmazslsded &y Cells i .35 & Oz
o' Hdztsh jdzgdz" 5 S tsdzyj dzsteOy' 2 Hshiskzy ddn ¢
Co/C. ( H tffjleztaj fy. 85 3 .5)dzvd Resasmdzs o ded S f totsH k2



195
Ny tshlsjtc' EOH B dGY Isjdrjdy ' . 16Ct] &0,
Ldzd y 28 s fqw ' L L B ' dz'CB/Q..dzdzy dizVv o THCAS M\ jozdz
ftso' WL Odzj L W d3ideftn diztdslodiafisyj dagly dABPG |

( @9, ( B59
X . = TCV N . = TCV
404 ', * CA 404 u, * CA
- MD ) - MD
T 30 . T 30-
Lc ¢ . Cc
‘T 204 " o 20-
10 '] 10 ]
[ ] .} . [ ]
0 0 T
0 2 4 6 8 0 1 2 3 4 5 6 7
CB/CL CB, Hé%lls,. HisTls.
95() - @50 -
(o N o (Q M 7o
\ (=)
= e CA . e CA
40 MD " . 40 - MD .
- L) - » o o °
I
-I 30 . . 3 301 . °
Lc . Cc o
- 204 " S 204 "
° — [ ]
- o [ ]
104 " 10+ o
L) [ ]
 } L ] v
0 T T T T T O| T T T T T T
0,0 0,2 0,4 0,6 0,8 1,0 0 200 400 600 800 1000 1200
sEiW Yy ‘dEs W S,, . (108)

t Mz ddBC) Bdzj  dz' ids‘tcCaEie s sdzz, § O @Y s

Odz! Hj @,883] dzls GIHS dzkzdindf 8 o H datsh | dzdzv € S dzyJ dzls t
Y dzlstc’ 9 1 toj dzmisfyfidooH dztf v jo dzdgr® U tdey j dzls tc C
CdMmazslsdzedm yJj delste @ 1 toj damlsjHO * [ 4 8" f
fdlsslis’ oo jtrnds dBILEE B (

1020dh d2 odMice j stzRdzfipls e BOdats H dzv Co/Cite O
(HsMlsked 9, 70 v lsSdds ' Lo' WL cKOwEd] B
CORY sdzj dztso 5G 15  EFz'dab OIS dibielz s@® QR5j8% ° ' * dz
Hdzw HEBhd HYy ko Oddn COkOd LOktt' o ( todf



196

GiLsfste (tdm. 3.35, ¢), s ot d s ts”
LEOLS & dO ' 5 COkOd lsdydz ARDS Isd o dz fls:

ldwodzjdzgd?2 Y tsH Bdzgd?2 ofdzde HtdtesHd Is
blsotstej dgdz? TCV ' CA &Bsyj Bbklsd o' wiL O
ItejdzMls jHO, WOSM"Z [HEMdOHY ko OdedE &OIs
LB Ok R Csdeyj delstcOy” fted L d3 dz (
o' d ditais) SO dzls j L 2. | OMsshke Odzdzr MY se
blso Stoj dedz? OssteW dzd s O ts  ded L ! € =SAedjfnlsiO
B' d&z "k HBMmlskfd Mis: Cdhdaskdds vyj dst' o
blso tste jodzde M s CC oty Rtedilsd & yj deste’ o [ ¢
fsL OCOGAIPMdazgtsB 7" Hdz2dm Hdzw y' ' 6 OC Y’

1 Oo ff QCde, Odzfiiylsde  ~ sHEzZ ' dz' sead s ¢zig s 2R &
CdMmdzsisded » yJ delste” o 1 toj dafg)ls j o sl tf "/ O " fiig
sjdH jazgyd@h bksets, &O2Yj] kOS2 MOdd?
Cdfiztslsdzd 8 yj delste’ @ dz0 Y steBzo Oczdzr TCV,
5O tdf. 3.36.

(G Las LAS - Las |
< / <7 ,v 0 +”.\» ~ 0 ‘/‘/ -LAS AN
N =) == O == L g
(@ | ~ My \_7
O--"LAS
/N H l
,.-'::ii;_o IAL_OH I-~::‘-?“"""-T’OH o AN
‘“\ ~C-0 “\ ~C-C [
(b) | |~ H \r,.—\_:J

{ iz dets ST [3s3dBd 0 *  Ishpasjtecizdy  § O 3W 5 dzj dzis o
yofmilss Cdmdztsisdzd » Iyt @eBca | fezk " MO & QP M
Yd delste’ o 4 @43IRpeMisj HO (B)

sz yOfmds bkwo dzj dzdzw 4386337034303@0Mz If 3ot i © €
Plso Stoj dzdfD e ds jo®aidy dz0 CdMmazslsdzdn yj dzlste O



197

[18° MO), bsH' WwC Hdv Wsttdzo Odzdz? € Ods
yjdasted [ s MO. 16Ctej B8O, Cdmdslsd yj d
Cdfmdzes jIBSCMdHdesets €' dzd yv L s D fMilsde'f had €k
Ydzj dedesd3gz e e dzj yjotsdge €' dz y°' , hts ffted
OQdz? Hje " HE (tedTf. 3.36, Q) . ) " dzh 6 s
9LO" BBH's Cdmdzslsdedrn yj dalsB a ijtlf jscRhiisis Hi
5O o' HY e " udzd ZlseasfsB@Pdadzy 358t Odzf ¢ Otso j t5dzkz

l " HYite Hdz L d3 dzd o dr~S@tzo jf tdys, dasZolsi8 di c
sPyd®sd) ' w5 (SOdBY sd dss Rl B @ aizF sa
o' H Cdmdzslsdsils' ot jotsy @alzd & M O v ‘Hig s AT
ScOUAco sz SO COBYsdj desotsEts Odz! HJ @&
fso0wWL Odgs L' L dzOdijlalzs OWE totdz q ‘o fiflSY H) 2j 108ezlz
LOdzj )y dz' Mls: odwoddes dzdh j dOdyC 6 jldf) 6!
Csdzyj delsteOy' © & Hisfls 2§ dedeh IS tef jinciuidicae
wjdziSlsdodz fls: L O fsHESSO®B] 5 Lt
Hsflskzf ddn Cdmaslsddr yjdst' o 1 toj dzflsj
fesHESC OB w6 yvw L Odj pdpsie] e ¢ Of tist Id)
odrtmD&iptcs | sdziz "L j dzdavgE C tsdzyd dzlstc Oy
YyJjdelste® @ 1 tojdemMlsj HO MjtejHds 5° Mddzd (" |
i35 Atedf). 14, B

L ftod Mizls dats mls Hisfpdz' HY j dad = L {ZOM-X * ¢
fif “ ‘orwdetsh j dzdz? T HDDDOL" & ‘' s I 3, H " &, I j
L dzO0yJ dzdzv , SH j oy Odzg' ftcod od¢ tstchf ME®kiz o
Wsteds' O RsHdY' CHEAD@EEEE LOd Ltsd (0, 6

ldartsHwyd L thdktsedzdr tojLlzdzt SOIs' 8 HE
3, By dzO LtwesBdIlsd IsOC" odmdese € d.

dlstcfiskzlso tstcj dadzw z ¢ dmdzd n tcj OC Yy’
Bsdzj Sdzvtedetsets © B yJj 2w tcdesets Isj i3 dzOlIs *



198

Yyitsd sk k0O Isj & zOlko Odzdzy  f tejoLsmifdtste o
yjitsd kod Mddr L©OLS o9, hits ROOfHtdgs
fso jtondzj ¥ kO BO' Bsd §sts. [HJjtey Odz s
OClkdodz Mi! o t©jOCYy' '~ '‘LkjtdL Oy’ = j
fMjdjSkdodg fils! LO y' dz sodd H' Sdsd HIE
Cdzyj destc Oy ' ° &l iz @i syi@ O [ 5 §O
" stogzo Odzdz o ftesyjm' Mddsjrlz §' Hodh.
YofmsS s IsjlstcOj Htcd ydes S tstcH ddatso Odzgdr Ok

1 0v e Odats, hts dzdL’ CCted s Oadjydst shse
BOIs | o' O’ &3¢ sl dz Yy delsted L fyddzse ,
Yyjtsdz Is'  blg K 43@0j dzdw $° By &zO@ o ' Hdzj fylsd
JtejdmsjHO E MCdkOH' fwjSktemst' o vyj sd
& Misdl! YOS’ o is&isdb, $ toig fpsiCod ta
ftedotsHdls! HBS L d3j dgh j dzdgv Ctsdzyd dzlstcOy’® =
b, s BkBtseodzj dets L dgj dgh j dedz" A3 yOMlsSC d Is
("L 78 HB 35%).

I MlsOdzso dzj dzgs, hts tojdzscj desOBseY dz' - Ik
B LY stedMmls’ Odz¥ Bsmdd $Olsd ([ [ ou) 1
6jOCY'~ ' Lsdkjtedl 6 dz [ i dgaPH s sdasig i)
Is tc O-6ztco j stz 0 3 %) , F f stc' o dg¥v dzdz' "5 L'e
[ o, sH | toy Odzd d&3d L o d ¢ ®uzd izl © dzddy jodgiZt 8L
sBkzd@ico dzj dgts dz@2B " dz' h s MmjtejH HEBSMdZ HYJ
Yyj dzlste' 9, HtsMmiskzf ddr HAv tBO' dided m dBtsdzj ¢



199

tdrrwf 4

fretirorwuwetvsvoflw mOf QSUPDPREPRHPRWURY
dsurRITweau? JogfrArlrm 101 [V [T RBURM

U HOdudslr dtbts ftj HIMISOo dzj dzgs tjL Edz 5OIs
L' wWizo Odzgdz? of dzdeoz Edise C OteBtsdz L OYy' °
5OCtsy COOd Isdqydzz ©OCIkdo dz fMls olzcdzj
HefMd Hyjde, ftojHmisOodzj dzg' o 0 f WBHGR. L +

41. ] f&zdo bkdse ' ok Lk kO fodsH
flstclk ¢ Idipdatpsy * 2 d27 o &zOMisdo sfls' §sHECI' o

L HOGB f' HtetsL H' dZ ftej HMIsOo dzj dzts tc
LOWMmEZoe Odedzw tseBffodzddpdias 'z d§setc & t dif le@Coys H d  fi@3XAlsex
0¢ j dglss@zsted H yd dz€ Iz, W ts pWissiteydtEd  dEPChidiigs ts 1B ¢
MsteBYy' 2 dd sMdsd&zOM(s@H MsteB y* W OL slskz 9 t
BOIsj o' Odz' o

l S tstcdMlsOdzdzgy MOR OtesL d wWE¢ Stce Odz ydzat
Hs ftoizp d@ zls G ddf sdg’ d3j sdL Oy~ L ko tste]
IsOC sy Is d d3, hs -MEDOHRAD,d3]j 8dz" 6 f esH €
(Hy SMisted dzd , COteOd3j dzOdzd Istsh t5) dzj ¢ ¢ s
COB BBz L Oy' °’

I MsBdzdotsMmils® ©BO' RIS S tedz il © lzO dg'OB Ptedz

[BO' @B tsdz' L Oy' v fj@OCA)sL af f ted fy lz Istdatd
CdMmdzslsd ftedoatsHdls! HBs Eklsatstej dadzw h* dzt
f OtcOd3j stc OB f tsted figlastS 'tc j IOt Iz L IOmtOflz! dad 2 s
0, 05/ edftc 3O IQjH isteB Yy’ ~ OL sk dzj ftede jH
f' ' tesdz’ Lk eokcecdzjyjoead?2 COLCOfMm Eklsotstes ' Is!



200

HiG'  HteOlsOYy" ' MO-sOsLd ' L § tds'Misi iskdstzi
fted BOLtedydz 2 C OB szZOOYcOF Is ¥ gzl dzls 4 f
L BHjteyOddr olkzcdzj yjoedrm WtcOGed3j dzls' o .

J Edstso OR dzd $ OOz’ sdydzsegts 5B O d3dzts
MO-R OtetsL d Mkl ats 9" Hic' L dzgv' BMmifesmls ] B ¢
Wistodilzo Odzdz? o dzOMmdats® ( L OB dzts dzth)iz Is fizfs g &5 § dzd]
MstczClskzted, §OttOdRjlstcd WwWCts'™ Mklls' ats L O
41, ) © v o9devyjdedrn Edstseo ORF 5B GAr,d0RE 900 TO tc |
IsOB4ll) Zlso tsto® 8 Is! fw-d3" tsCH telfstictS te pitsls | okzegdzj yJ ¢
B¢ etsfitstc 0 FoffjdzdzOj dzfslstsH SBOp kB C gzd O O dz
o dL dzOyJ dedzv Mmislkz{ i "z o3iista telasded H wigpdigfiBIP dzts L ¢ °
LWz dz0 Ctcdednm totsL f tSH' dzz tE.0,;)RBEO O LLE
YoMmis¢ O (806 jdsn da"f) d IsSeB@Ot]finsadzdy) D ) EHid e d
sl ded) . ouzE AF @Y B dzeH 73 ( Beds) B Lt
41) . 1 Qo jHjdzd?2 OdzOdz' L "L Blsjted3 OHMstGB
SHdste' Hdz Mmls B Ctost stod it s BiPlS talixifids [z to €
MOR OO IsC O tBO' @3z Mkl 8@ Pc Y 3t ¢hHPdriz
ftste, O §fdlEds Hfwd Ot@B,8 8 OMIsC O ©BO6 ' A3k
oL Cdrn &L st Mikcisd Dis dsiZf > & 1 " HO
sj 3 Olskztcd t5BO' dBdets’ S OteB S LEBY " o5 fipg ¢
nOtcOCIsjtedMmMisdydzO Jjdzj tec' W OHMBEEBY' =~ L 6!
Yy! sz BOC Md &30 dz' dz0 tHdeste' Hdz Mls! 3 CuUstst
(tofhy,, BsOB dz. 1 4cdlslizjed®fj €@t Bz L BB B (
% mMisMkj ghE Cz@zdzlrj OH Mt y' ' OLslslkz L
BOsHtsMIskzy dzd s °  dzi H 8fipls fsdgdi-~ BdE ISC]te tLif Asdis:
Mk jdz¢# COteBBd LOY" ° obkedzjydJodms LteOL S



201

Vo b, fiak STP

2504 0.3; 5
] o 1 B \
B e ] Iy e -
20 ] ﬁ" mﬁm-o-:-zmw : ] l:i %/9/,49 )
] b B ] I o7
3 Jé) 24 1y o | - <
150:§ T LY : g
: ® ] 1y
- ot — - s ] : é}oo :' j T . ™
100 | 2y i N = -1 -
- -1 9 > 1 g:’ ' 7‘4,'2 %
3? o -2 1 ’ O<> | -3 1 %
50-;< - -3 ] B e v o4
X <t - 4’ ‘ : 0
O S Do R S W - o 0.0%m

00 02 04 06 08 10 04 05 06 07 08 09 10
p/Po D, dzd3

i qApzts CT udL. i3yl OH ( HQD M€y B IO totsL f SH
B Ctesf sSte L ORBicREK @] | cisBbDC lf5das’™ € Otc
MoOnOtetsL d ftod to' L d2Gu lsij7hefuj, i GOt tc OO 1

g dz' H LOkzo Oy dIs(d, hts totsL tcOn HEEYdz] dze
' odgvdzdz" &5 u[1f HdY LOLS' e (1 Isdf
My teds CORydsiad @) oL’ C ' Dggim28y wimigh e ks
ftededzdL dz@ ' HOsIs! VifnadsQue ddds?).stej L Zdz IsOIs

) " Hodh jdedz" ftdilstEigks Odide s S tfsd0 d dzk
B Ctesftstc) o GosHkZCKOR dzj COOd Isdydss’
fswide 9o Olsdfm' Isdds, "t  oadfOHSCE L OMSE
HijG HiOIOY' ' MO-OttsLd o' HBIzo O Is fdats dac
sBtesBCd fftod Isj WL Ozt dzOnEets2 GBd ME Stes
M tod yd dav L d&zOydzy Eh ' dz0 dzj dgdzv o kzcdzj yd o
tsLodlClk fotdmlsts’ flstkSlskied o §ty
sBtesB Cd Z dsse On L 9 flap@Isdzts ¢ thz) § OISO s d Y
COteBtsdz L Oy" v Mklls' oats ke dz' dgt ‘' Is+ fiyw
f'  Hodh jdedz' Isj B jteOlskted o' Wp & OEREDEEUE S
5O, o (BHOX "k, Gk csdjteddt fosHE
Zlso stc jodgdgwdely yj o se s COtCOME 'L L dzOydatss
COOd sdyudzs® COLBSUE, Ouyd,5 HIOTOsL O (



202

sBO" dgdes’ dzj S OlOdz Isqydets’ €COteBtsdz' L Oy'
ftosfstteso 58 ©ice Odz L Oydzets®  fijls'jdssi) IsTGOG @ ¢
JSLBIs] @B d&zOIs Iz, h 5 ftcdotsH(dIs! H S Zlso 51
okedzj yjodr MbtckzCIlskzts.

l f dzd o Isj ted3" ydats’ sBttsBSCd o BHWCAMsH
ftesHEZCIS' & tBO  Bdes® dzj S OO sdydes’ € Ot

[ SHOISC 59 O BIS P BSHB WHELC'f tBHBS IS o dzd ¢
COtBBdz L OYy"' °’ MOR Ot tsiHF fz@ftc( o 4 z IslsaMef)dz.'
mMzftcsosHy ' Is! Mw MEklsls® o s L 3" detsei ffte@ts
Isj B j tcOlsbk@f s§BJPtc’ ¢ O  Is! Mw " Hadh j deda™
% Ctotsusds OV Y GecfiF@ 104 4) B

800, \

o] P
o ] (‘K e -2 :E’
(|7) :f - -3 -5) :5,
¥ 0 4 :
<4 ek 3 .
> -%,QQ—O.O.O'OOOo'O'CM’O-O. &‘ = 2
>O 2004 T > >

00 02 04 06 08 10
P/Po D, dzch

t Apzts €7 udL. t2Is j todsd OH ( HsjO) fiietste BfUS H'' OO ListBIDY
etsL &3 CBRRBPHAzY odn Hdesets (1) ftesHEZG L
MOn Otetstud (SO0 Of * Mdzv s j BB OBt 5 HY S B)XF |

850% ( 3)






































































































































































































































































































































































































































































































































































































































































































