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Misjtedyj MCdna L OlstelzH dzj dzd 2 o Culgs MiPls ! € @ls c
Bisdz' hdr 1cOL d3j tetso

l Otc! dqelzw Emzsodw MmMddzlsj L O dBsyds
Motsilsdatsh j dzd j difs NISFHEtc @ tc OO0 d dzts, 1 Ists tsls dzts
sftcj Hj dzw j Isfyw Csdzdyj Mseatsds edHtsS Mddz c
1 OteWwHEZGeGE{ f Odsd o OdisteW dz" » Mitsd diaafdz fzd W
Y d Hdequit sMW Olsde j clzftr . s Olsd ts dzts t
BO jtcdOdzse ko jdzdydoe Ojlsmw M ko j dzdTiPj dzd .
) Ists o tcj d@dzd €€ @€ 5B d3] dzdzO W M sMtse dats s -
GdHtsC Md dz' ,dz" o weLeledids” r[136h [ B dis @z ZMssils d
tcj O dzstse o K OCydesdedes?2 MejHi By HJ
v dadzlsjL gL tceOL B Q9 dzj dzdz' - fts IdkOdkz fto
P,OsTiO=152: 1 9jHJjls ¢ BBOLBoOdk®Y cdHiS
IsdIls 0Odz0, BOsTiBIlsl+eg@kl),HPOIUxH,O. v e jdzdyjdedj ¢
99 BHJd BBG w POV TG0 1 misf cso Sy HOJ Ismw ts
WshMW OO IsdlsO0dzO, k CHfefigizl fglyfdzimicmit sigpW ¢
¢ 6 2 fT,O(HPQy)s(HPQy)s(OH)sl 18,0 [137 . I sin x4 kR
[138] f sdziz yJ dats s d H dTekd.(8ie0))(H.P@)RAHEHIODH@®
dqsdestsB 3§ dedzO" MY sMisB desMils! Ctclststotats of .
Y3 a3 dzt " j € dfffipdztsls diOf Is IsdlsOdzeitsH j 6 O j ¢
Ctsdzd yJ mMlsoe s sMOH dvlp gedzv B sdztc j g Iz j Isthdzy j dzls tc O
tcj OGJ dzlstso Isjd3 o3 dz' h J € tdpH s [@RG.H1dds ¢
o9 jHjddhddzlsjL obHdAfsets COKGPMIso ptc@ dzp d B ¢
fsdzd Bj edL Oydd §ted B EDASOA: 11 saidFiRizl d
MlstckzCIskztcj Colstetsg § Wisthil Odsdidy Os dstclnif .
fMtsH j o Odzedwy WM stc® o POjTOSYFOs ddzl? ofndyy
Emdzsedw e fHcdesedfig] tj H j dzj dzd & sdf se Wk
f 6] 5B dZOH Jodd i q t6 {740
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J COyd mMlse J sMOHdIsj dzw sy dzs d MY s dz
Cdmdzsis iz, dzs o 4 d ntsdzd . v O¢, Qolstster
NaoHPO, 0 Oy j fMlse j Wi stets {4lkcy O spoad tHatstg j Bds g
sdIsO0dzO ¢ Wt steklz ) Cdz] ydesd3 ff tetsH Iz ¢
Odsdss dzed 2 dets?2 Mtsdzd W SNHW)BRQZER dzC ilgdzistizf v o
MstczCIskztelz Mtsj Hddzj dzd v , Erkzuh OW MmMsteB yd
slsdetsh j dzgds € N j dzafder d3 € Ols d s dzO o3

S OfstewEANWE S tsBdzBmw Ismw d 6§ Mitsd dfOdad
(Lot) M e TR BEERA)AHO. [Hdd dL
i s dzlz y jlsddhts ¢ 5 Wi Ols O  ©[f34.mMCddg Mo PO
mts milsaswd L 25% G6dHtetsCMdHO Isj Istc ©d3j Is d dzC
WEsiW stedzts?2 S dMmMdzsisT 9 'j H jladojjdre Owlzdj 20  tlstgidy
160s. [BtOLBO Oah d2Mw tsfOffisTd didec tsd® o ©tzd +
fJjtej ocHO MmMtsj Hddzj dzad W ) 9 SHEBStGBH dzlz ©
Cdzyj dzlsted tc 59 O dzdzts 2 W smW tste dats 2 CdmdztsIs 5 2
ftesHizCIs dd&3d dz s dzi:Rizs j 1 i dztifgjtsazcp jdzv oz Mo
Wi Osse IsdIls Odz0O.

¢ dzO dzd L dzdIsj cOlskztcdz H Odzdz'fte d Mg df azls J
ORsteW @P,r  sdzzyoO,j 3" = sBr Yydets MO HJ dad
WishWsteitsH j to O d d3d tcj OG J dzls Odzd , sBtcOL
Mtshis o O, hMots2Mlso® Ctltster n L Oadmwis s
mMetslsdztsh j dzdv 6 OGJ dzlstso CdMmMzslsdesmisd M
H to . 1 st s fted MddaesjLrjy foHtsBd » dB
ocmMftesdLotsHdd3 d©3d Mo MmMlso OB dzj sBrBH(J
COYHB2 MIsOHdd ftetsyj MO,

3.2.  AdiidspSus fBostnjds50dzdj MmddasjL O sl
fojCbemMseO® dL ©OMse sse fMkd ¥ OO IsdlscC

v W Fdddel] MS se s B & iR OxedRvs H i ddsls |
SftejHjddls: shdsed j §O0O®jlster , o dd"
ftots B ¥ ks t6 tpaigs izt 5 § esHEZS SO,
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3.2.1. Jlddwdedj StdeyjddsteOydd d twOf
MsflsOs d Mots2Mise O ¥ skdkdisisOiEdnw % OL

[ dzw mMd s ¥ Ols O I/ G L 1§ 6 O dizth o ' Is? tc O
f sdzz ud dedz” 2 ff teffW jled2ts eiatsc)ty dAk)sdaBgOmiOsiCO8.6)
H,SO, i 500, € tslsds@r t@] o O Grd,d o jtsH dZjfdmigls f j toj d3g N d
potHddzd WohmMWsttdzt Cdhmdaslkskz L OHOddks?2 ¢
Bsdz! detse 5 WOgEE=L:izf sy j M 99 jHjddw Wish
MsftcsosyHOjIsMW SBLOL-BsQRQG ysOHEHO?2
HsL qieseo € d SdMmdzslsr MMy jdeo g §Jtcj dgi h d
Hdzv Wstocdl3ddtotso Odzdw MOHC O. 1l sdzlz yJ dzdz” 2
f tetsd3’ o GdzddzOj ¢¥W d dzHP@ jH dz8 % ZH Odzj dzdv d L dzd
CdMmdztslsr, LOIjd oatsHB2 8HH INdz® q daigd o dzadry O
LOIj &3 fted Isdsf jtcOlskztej 60

4 tsteB Yd tsdadalz 8 My smtse dets M s dmmdzj wkz j o3
fisOlsduj M¢ d@E [ HfslztpdfjvH-HE S HjREAFGE] 20 &dz tOf
fMtsH j oy OFBEdR /1dx COIsdBdz® Mo Jolz j BBsE s O
sBOL j MtsteB j dzls O, Ctsdzd yj mlso ts Cslstste
s:r=1:200. sStsdzls ©OC Is Coi3f sdzj dzlsts o ts
fjtoj d3j hdo O h j ¢ tsGFLBOSs2 glso B yj dad Jj 8
SlstcOBSIsOdzdz” 2 BOIjtedOdz SIsH j dzw dzd W d dz! Is't
Wddz stcOls j sftcjH] dzvdzd GOl iz i umtdss
MisjfJder (oGdzsh jddw  dzj 3 dzlsO (9 %), C
BIAHE N dHBEB2] WO E (s

Kg=—IL—,

GHJ gidfinrusH dzOW d ©Oo dztse J MdzOW € tsdzyj d
(BeVigg! J B3 tcOMmisw HBOGMHOBHG)sKL J dZlsO (&)

l OB dBfIYjted HMISOo dzj dz ~ndBdud MSd2 MsMmisC
W ismW tstc dats 2 Cetfepp iz 2. Cw®Bdzyj dzlstcOydd ts fr
Edzj dz' hfjdag ftoy Odadw WtsWistcO o Ctsdgj ydzr =
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v OB aZdy® mGBdu MS d2d MiEsids@ped sdede” § ABBOS

o1 Hj dzj fiadak ctsOL dzd Y dats 2 H:ROs dzy j dzls te Oy d

4 sMmis O

HPO, | W d A2 Sl wtsfmisOo 5 TiO,:P,0s Sq dbdss
% ¢/ a &5 dz’

TiO, | P,Os | TiO, | P,Os | FeOs us' | SP*
85 - |132.94| 27.34| 4851 | 029 1:1 1100 | 1630
65 - |94 | 3081 41.01] 021 1:075 1000 | 1570
45 - | 76.97| 3257 | 29.48| 018 1:051 205 | 233
25 0.2 | 63.13 | 33.72| 2751 | 012 1:0.%6 177 | 206

lted dMisdz L s OO S OWBG tc 15 fpls 0o dzv | Is
fstetsh €d Mts MdzOBts o' tcOY J dadats 2 CtedMmls Oc
fnded ¥ § ded 4 ¢ gRQ ezbts PRI Wistedzdtetseo Oded s o
ftoj Bz j Mise j dzdats tcj dzlsc j desOBsteW des@ s s

1 H Odgdz" dFiP,t fatdziz y j dzdz" | ftod tBIFOH | dz
ftotsC Odzj dedz™j Wi a8HBOo dzv v Is PO Raf ) udtdifls
32) tod dMytsd LsoOddd 65% CdMmdslsr o €

t d mkz3gas ¢
> tAd OdzOdzdL €O
SBteOL Yytseo WtsmW OlsO
9rHjdzjdgdzr » M dMmy s

17 25%, 2i 45%,
31 65%, 41 85%
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OB HE ) sy smioOlsds? %0Lt2 §sWodv,
Ti,OPO),. } t6d HOdz dgj 2N j o5 Mmdedy j ded d S tsdzyj dzls
WOLT otL®GOMOjl d fttd dMfsd Lo Odec
Ti,OPOY), W o cdzv j sfv  ftej 5B 2O @T P dedztipesls O ¢
W Osdtscs SMOHS O.

10 bjtekscteOddj SMOHSO, of Hj dHRRLESC &
OB d&z* HOj kMW ©Hddz SLBljtddyuyjMSd2 W
f oty sl O BI41LS (Piodasy | shls Odz dz | w-iydzkz
Ctod o QOCIsjtodL ¢ Is Y 1 B dedsy dejcs u 1 & 820 fif
L dgj dzj ded W |18 JEO@ sk dsslse j sflso kzy h R
WshW Olsse Is TsOEEE), dTiPD,0L b ¢ ZOMdzes  Cdg@ffpfy r d3
fted dMisd LseOddd Stdyj dstdtss Odas?
Bsds ,1 o MEZHRQ, PEKQHEMEsiss jIsflsoztds. 3. 6

I
750

| td i)k dztsiCy j3te d3s & ts O g3’

LN SMOHC e, of Hj dzj dadz |

m mMkzdz: W Ols@)IsdIs OdzO

i stodes? S dMdslsts?
85%(1)d 4 @)%

172 326

RLESIS] &y Mk Hse Odzde' 7 SE O Bsd) 65
¢ dflsj of todf iF@85t ydsask ) dzts § @ fstc dzts 2 S S dzH
(tof M2 &B)S

2] t dMz3ER L sls §j t6e BO

s OHMtstew YyPgHgteB ydd tsBt

W OO Isdls0dz0,
45%H3PO,

Quantity Adsorbed (mmolfg)
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T T T T T T T T T 1
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tiLkd sOIsr lsOdzH Otcls dzgs ¢ 5 O-HzP fipts tc Oy d
ftedo j HIY @ d38.

sO0Bdzd O3 jBodsfisdy | Mots2Mlse © SMOHC 5o

HsPO, % S de/ G Vi st 3/f0 i Vggcesy tssm ¢ Dy  daf
85 80.9 0.5431 0.0032 23.0
65 95.4 0.6296 0.0020 24.4
45 122.0 0.6345 0.0015 25.4
25 126.2 0.7094 0.0012 27.4

utsG dzOMdzts  sdzizyj dedz’ d3 H Odzds o, fyded 3 J
M smseMsokzjls ko jdduyjdds tBhjets GBI j&
I Hisdzw RICtesftste wRjd " Ojlsfmw. stede
5O Hj dedzs 6 BPO, 8 @) HiNlsOo dzv jIs MseFo kb ¢
ModHjlsjd Moks hikzs & LdOydlkjd ds?2 dj
RMftsdz! L soa Odzgdj t©OLBOO dzj dedes? W sMW tstedats?
COMftejHjdjddw, ds d o 1kt fMzyoj
d EkLSdBd i 5l tzB3pdydos OMe d fif lists i ls Y s
ftetsW o dzj dzd ¥ bdzd o j eMOdz dz' ~ dtsdzts 5B d3j da
M smse dtsMls! §oedsh Ols! COkdtd ©OL dd:
Misjtedyuj MSda L OltelzH dzj dzd 2

124
1,0
0,8
0,64
0,4

0,2 1

dV/dlog(D)Pore Volume, cifgA

0,0 T T T T T T T T T T T T T T T T
0 20 40 60 80 100 120 140 160
Pore diameter, nm

{ IS tod o OV tcOMY toj HsjBdjOdzdys off s i ddiis C
9" HJ dzd dede” = M dMy(cldy Lds sBEBARE J(d8 )2 5 %
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stsis©e d e jtorndesMisdzr | Mots2MmMlseo © Mmdc
odzdwdadj dz2©O dr MmtsteBydbdedsr | Mots2fMmilse O.
sBdZOH O Is ftosHEZCIsT |, fesdzydj dzdz' §| M dMmy s
Cdmadzigaf Mz dd6%. 1 tcd gL so Odzd d to @ i) ezCEsmit) HOBdEf
dqadzjsls diBjde Njj SCodzdyj Mise s ¥ Hz@i€d@H dz' dzOjd2
MteB yqd sdzdzts?2 Ml sis s dgts fiplszzey 0§ Cst WWdyd
Mdzd 3 Oj kMY &0 YsewHsS (5 MttOs dzj ded
dmMfsdz L s9 Odedj B3 Csdzy) OB OO dzdzs 2 € d M

0y

S0

B2
B 2

[ dmEzsaEsS
dtsteB yd sdzdzOv M sMsB C
sdlsO0dz0 § s tslsdztsh j dzd

11 ¥WBstedzd® MmMtstes j dzls
21 NaW stcd3O MmtsteB j dak

Crenens mornoiEn e s,

KorneaTpanuz H PO, %

RMftsdz! L soa Odedjy o € OHpFYseojjH jtisiy GEH dUsQ aid
tcj OCyd sdadats?2 odg@muyrls, Ly stmtsBts?2 tsfftej HJ dz
SlsH j dzj dzd d & dEfpQHEQ]. € tsdzyj dzls tc © pEYe H:PEN OH |
ftcOCIsddgjj MEYOL " o O lgts®Bzy § dzdpilz" [JzOMmo sTPFANIs o C
dets fwedosHdls & [kzo jwdfdda jlsdedfseo O] ®)tp tsfiidsdls y J
EmMCtstew jls HOdz dgj 2h 28 slsdir 9 C 2 BMGeijSoGs H
MstcB | MANGS toodidg L dz0O y dldsej jdxzdfag(totOBj Usd ts dzdzlz 8 M {f t
ftoesHEZC IO, dts MftsmseMmlsoakzjls ftsorh jdads L
f SH 9 t5LjHAF 2UsdhhdO jsdis thd3jo tSlgizis s 2O ff totsd3r o €
fsLeodzw jIs L dzOydlsj dz' dets MsCteOIsd s sBi j
Mo ts2 Mlse MOt BsMads® .0 defdBRWIiLMCdss H Odzdzr = ¢
he s2 Miso Csdzj ydz' - ftocsHEZCIsso H dzw H O dz
Ctsdayj dzalstcOydvw WisihWweBMedzs?2 CdMmdztslsr 60

rdzv drkyjdedvw odzdwdedw ©OMatSHO WsMW S
TPB" dzs o " BtocOdets dgj MCtsdz! S5 IsdlsOdamtsH j toy (
tcOL dztsy jdedd MW j desosets Ctsdzyj dzlsteOls O fi
sMOHJd sty | BiTOsiea@:d2 ( 3y dzr € sdayj delstcOydw
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CdMmdasasO %. [ Odedz’ | 5 MMl ff sdzizyj dedw
ftej HMls Ol @y 43 o

v OB dzd OV Bz M Wzls HsBlsOo  Mstes yd sdedz |
sdls ©dz0

L iy dztsfp f dzls j | stsMlsOo s g1, &
TiOy: 4[5 | TiOx 3SO, | TiO, | tafs | TiOx 45| SF° Cs'
(Bsdz (G6/ dd % % ( B d
1 1:1 70:343 | 31.94 | 33.44| 1:059 | 132.5| 196.2
2 1:1 85:420 | 30.83 | 38.30| 1:070 | 157.8| 2283
3 1:1 102:500 | 30.58 | 39.62| 1:073 | 163.9| 236.1
4 1:15 70:343 | 3145 | 36.28| 1:065 | 158.1| 216.0
5 1:15 85:420 | 30.49 | 38.97| 1:073 | 146.3| 2391
6 1:15 102:500 | 30.12 | 40.10| 1:075 | 135.9| 2412
7 1:2 70:343 | 3060 | 41.28| 1:076 | 124.8| 2439
8 1:2 85:420 | 3054 | 42.82| 1:079 | 111.5| 2494
9 1:2 102:500 | 29.90 | 43.52| 1:082 | 108.2| 249.9

1 sdzlz yJd dzdz | HOdzdzr | MoadHJjlsjdz Mlseakze Is
teOL dzd yd d fd dzEiR. L dftt@Gdaps .7 § sdzz yJ dadz” j
Weiifstodets 2 € el dats IKr sl dzl®akzlz dzts O dzts te W dzr zo j
9jJHJjl ¢ tsEMPASsoipdAetsC tod Mis Odzdzd yj ME 52
sO¢Cdm MbtckzSIskte toj dzsej detscteOW dyd M d d3d
456 zOMdzets H Odzdz" &3 ~dBdyj MEsets OdzOdzd L ©
Cdmdzsdsr MEzdz? WOlsdz 2 tchBifls Otleedpdz@C to 56 S
o j dzd yde ©0j Isfmw Ctsdzd yj Msots WM stcO o
Ctsdzyj desteOydd Idlsodz®@ o dMEtsHBsE tof
L Oo d md BIfHABEL OC O L OC sdesyzj B dzsls! B L2
COC ftedmizilsmis o ;PO o MafsiBAS HISIES-2, sO¢ d dzC
sdf s WEdS ydtsdOdz: dzr = W.smW stemtsH j oy Oh -
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{ dMkzeE O diNd S MIs!
B MBEMisOotsd3 dMAttE

/é tOMlse stotss d S f5dzj
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s sdzyj dzlSiOO Yy d W
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0 . Tiojéos (d;idp ) ,1'8 o u;zéofnts

it cft dMmMmdzj Hise Oded W fsCOLOdzd, vylsts
hdtesCd?2 §dC -5 0cmictOMls MowL Odgs ) Odzt
MsjHddzj dzad?2 d GeBEkMmdse dzj dzts$ 6 dzieg © ted @ Otz |
W smW Ols dz" Raf iged@®)Y Ol j BOIsdyj MS s &BsHJ dzd te
ftets¢tc Bfymghtf sL o sdzd dzts ftetso j lsd tOL dztsy | dz
fdCO o GHEBMRLRH nctc CIsd Td¢d Mslse jlsfls
s5Ctelzy j ded © W s frifWiedsteiCr § otz dzts 8.9) . [ skl f
nOwOCIsjtedmMisduyj MS e His§ A€ @O @&ils ,0 udds
o 5B SHRBE.?
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t dMezdsS® 13 .c8t M tdmMkzdzs? t BL Bdz! IsOIsT
"Wl Olstse IsdlsOdz0, disH | dzd tetso Odzed W fny
fted tOL dzd ydethyds 3¢ § tsczlz yJ dzde" = Hdzv W
dMrBBHdZ »n @BOMFotste OL dzd ydz' d3 d M~ SH dz" |
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