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1. Elcaywyn

O (QUOIKOXNUIKOG XOPAKTNPIOPOC TWV UAIKWV, 0a@opd Tnv XpHAon OmolacdnmoTeE
eCWTEPIKNC TEXVIKNG ME OKOMO TNV KATAVONGN KOl €0WTEPIKIC TOU O0PAC KOl Twv
1010TATWV Tou Oeiypatog. Ol OVAAUTIKEC TEXVIKEC OLVNBWC XENOIUOTOIOUVTAL Yia VO
aVOTIOPACTACOUY TNV E0WTEPIKI) TOU dOUN Kal va KatavonBei n katavopr) Twv oTolxEiwv

TOU Kal Ol JETOEL TOUC OAANAETIOPACEIC.

Mo TOV  QUOIKOXNMUIKO XAPOKTINPIOYO Twv UVAIKWV oTo  €pyo  Nanocapillary
XPNOIUOTOI00VTOL PIa GEIPA AVOAUTIKWV TEXVIKWV OTWC yia mapadelyya Small Angle X —
Ray Scattering (SAXS), X — Ray Diffraction (XRD), Scanning Electron Microscopy
(SEM), Transmission Electron Microscopy (TEM), Nitrogen Porosimetry Ka.

Ot avoAvoelg Twv detypatwv Vycor 7930, MCM — 41, SBA - 15 KoBw¢ Kal Twv
UTIOAOITIWV SEIYMATWVY TTIOL GUVBEBNKAV OTa EPYATTAPIA TWV TOVETICTAMIWY TN Antwerp,
Tou Alicante kal Tov EKE®PE AnuokpItog, MPOyUATomoIntnkav Kot T0 HEYOAUTEPO
mo000To Tou 0To Epyaotriplo ‘Heaiotog tou TEI AMO Kot ata gpyaotrpla touv EKEDOE

Anuokpitoc.

Ol X0opoKTNPIoPoi mou mpayuatomoinénkav €ixav Kupiw¢ w¢ OKOTO Tnv €UPECN TOU
HEYEBOULC TV TOPWVY, TOV OTTIKO XOPOKTINPIOUO TOUC WE NAEKTPOVIKI] MIKPOOKOTIA KOl
00QWE TNV CUUTEPIPOPA TOUC KATW OMO QUVAMIKEG GUVONKEC OTWC N TEPIOTPOPN TWV
OEIYMATWY OE GUVONKEC pOQNONG — €KPOENONG aepiwv. AKOAOULBEI IO OVAAUTIKN
TEPIYPAP TOU XOPOAKTNPIOHOL TWV OEIYUATWY TIOL 0QPOPA TO XPOVIKO dIAaTnUa ano 1.7.
2013 €wq ko 31.12.2013 kal amoteAei €pyo Twv: MntpomouAog ABavdalog,

KaveAomouvAog NikoAaocg, Hankins Nicholas.
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2. Mopoaoiuetpia

‘Eva omO TO XOPOKTNPIOTIKA TWV ULAIKWV TIOU WETPOUVTOL KOTA TOV (QUGIKOXNMUIKO
XAPOKTNPIOUO TwV LAIKWV €ival To PéyeBog Twv MOPWV Kol N EMQAVEIA TOUC PE TNV
Xpron NG TOPOCIPETPIOG OmMO TNV OvAAUCN Twv 1000epuwv. H 1008epun pdenaong
CH,Br, ot Beppokpaaia 20 °C yia v mopwdn Gaio Vycor 7930. To neipapa d1e€nxon
PE XPNON OUTOPOTNG OTOBUIKNC oLoKeLNC LYNnANg mieong (IGA-001 Tng etaipeiag
HIDEN . H 1000epuoc¢ eivar tomou IV (ta&ivounon kata IUPAC) evi o Bpoxog
vaTEPNONC €ival OOV H2 mou a@opd TMOAUTAOKN O0Ur) TOPWV OTOU GNUAVTIKO POAO
dladpapatilel n SIKTVWAT) Toug (YVWOTO Kol w¢ amoTEAeapa dIKTUoU, network effect).
2T OUVEXEID PETPNONKAV TPEIC KOPTUAEC odpwaong Katd tnv ekpoenon (desorption
scanning curves). Mapatnpeitol 0Tt 01 KAPTUAEC OUTEG (AMEIKOVI(OVTOL PE KOKKIVO
Xpwua oto Zx. 1) dev akoAouBolv Tov OpXIKO BPOX0 LCGTEPNONG TNC 100BEPUOL OANG
KOTOAyOUV OTO KOTWTEPO ONMEio Tou KAgivel 0 Bpdxog votépnong. Auto cuuPaivel
J10TI KaTd TO OTAdIO EKKiVNONG, TO MOPWOEC GLATNUA Eival PEPIKWC YEUATO PE LYPO HE
QMOTEAECMA N TaPEUTOdIoN amd Toug opou¢ (pore blocking) kat n d10AIoN (percolation)
va d100papaTidouy HIKPOTEPO POA0. Q¢ €K’ TOUTOU Ol PECOTIOPOL £XOLV TIPOCRaacn aTnV
agpla @Aon Kol Pmopolv va odelddouy oxedOV aveEapTNTO O €vag PE TOV GANOV.
ZUUTEPAIVOURE AOITOV OTL N TIA TNE TtieonC TNC TPIXOEId0LE &dTpIong dev e&aptatal
amnd To €AV TO GUGTNUA TWV TIOPWV NTAV TANPWE YEUATO ) OXI UE LYPO KATA TNV TPIXOEIDN
ouPTUKVWOT. A&idel va onuelwdei 0t umAP&e PeyAAn GUCKOAIN yia TN PETPNON OUTWV
TWV KAUMOAWY adpwang (eLpean TNC KOTAAANANG Tieang péoa ato BPOX0 LOTEPNONG,

HEYAAOL XPOVOI 100PPOTIOC KA).
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Synua 1. 1068eppog poenang Kot KaumbAeg odpwang CH,Br, ag Vycor 7930 atoug 20 °C.

21N GUVEXELD TIPOyHOTOTOINONKE 1000gppog alwtou atoug 77 K yia va yivel anotiynon
TWV QUOIKOXNUIKWV XOPOKTNPIOTIKWY Tou Vycor. Ot peTpnoelg éAapav xwpa o€
aUTOMATO TIOPOCIUETPO aEPiwv Tou oikou Quantachrome TUMOU Autosorb-1, peE
avapaduion Kr (Zx. 2). H ouykekpipévn avaBaduion mepIAaUBAVEL TIEPIGTPOPIKE AVTAIN
Aadio0 (Edwards E2M5) o€ cuvduaopd pe poplokr) avtAia (turbo molecular — Edwards
EXC 300) kabw¢ Kol 600 EMMALOV AMOAUTA TIEGOPETPO LPYNANC valabnaiag (evpog O0-

10 Torr ), Tou €ival TOMOBETNPEVA GTO XWPO TOL deiypatog Kai ato manifold.
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ZxAua 2. Mopoaciuetpo oaepiwv Autosorb-1. H-He, N-N,, A-Aegiypa, M-Manifold (Kevipikd Ttuniua
ouokeunc), Cal.-Calibration (Xwpo¢ oykoueTprioewc), A-Amaépwan, Zp-PubuloTiky oTpogiyya, V-

Metpntr¢ kevoU (Pirani), P-M£tpnon miéoewe, Po-METpnon TACEWC OTHWV.

Me Tov TopamAvw TPOCOETO EEOTMAIONO UTOPOUV va EMITELXBOUV UETPrOEIC O TOAD
XOUNAEC OeTIKEC Téoel (10° Torr), TMOU OMAITOOVTAL OUVABWC VIO TN MEAETN
MIKPOTIOPWOWY  VAIKWV. H  melpapotiky)  dladikooio  mePIAOUPBAVEL  OPXIKQOC TNV
TOTOBETNON TWV dEIYHATWY 0 KOTAAANAEG YUAAIVEC KUWEAIDEC Kal OTNV CUVEXEID TNV
OmagPWor] TOUC OTOUC QVTIOTOIXOUC OTOBWOLE, UMG LPNAG Kevd (10° Torr) kat

Beppokpaaia 350 °C yia 24-48 wpeC.

Kat o€ autr Tn mepintwaon n 1008eppog eival Tumou 1V pe Bpodxo vatépnong H2 (Zx. 3).
ZTIC XOUNAEC THETEIC IapaTnPEiTal pia andtoun ab&nan TnNg PoPNUEVNC TOCOTNTAC AGYW
OMOPENC MIKPOTOPWY, dNA. TOPWV TOU €XOUV PEYEBOC MIKPOTEPOL TwV 2 nm. AN TNV

avaALOT TV OEJ0UEVWV uno)\oyiOTr]Kav ol nuéc TWV OKOAOLBWV PEYEDN: H emipavela
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BET unooyiotnke S=593 m?/g, o 6ykoc mopwv Vp=0.25 cm®/g Kal To péyedoc Twv

pEaOTOPWY Dgyy=6.6 nm.

Adsor bed Amount (chST P/g)

PIP,

>xnua 3. laobeppog pognaonc N, ag Vycor 7930 atoug 77 K

Ta 000 véo ULAIKG GOiAIKog MPE  opyavwuévn pecoTopwdn dour), TO  Omoi
TOPOCKEVACTNKAY OTOUG TEAELOTOIOUC PFVEG TOU TPONYOUHEVOL NUEPOAOYIOKOU ETOUC,
Kal N OUVOETIK) TOUG TIOPEIO AVAEEPETOL OTNV TIPONYOUUEVN EKBEDN TEMPAYUEVWV

Xapaktnpiotnkov pe mopoaotpetpia N, otoug 77 K.
AEITMA SBA-15 bl

ZTnV €IKOva 4 @aivetal n 1000epun poéenon¢ alwtou yia 1o deiypa SBA-15 bl. H
1000epun €ivar tomov 1V, olugwva pe v Katd IUPAC katnyoplomoinon, e

ENIXEIPHEIAKO MPOTPA - 7
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XAPAKTNPIOTIKO BpOyxo vatépnaong Tumou H1, o omoiog pOAIoTO E@avIETal 08 OXETIKA

LPNAEC OXETIKEC TIETEIG % =0.6, y10 TPIXOEION) GUUTUKVWGN AVOIXTWV.
0
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500 - 0 T T T T
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PIP,

ZxAua 4. 1668epun poenonc N, atoug 77K yia to deiypa SBA-15 bl.

O X0opaktnploTIKo¢ wuo¢ (shaped knee) mou ep@aviletol o€ % =1.178-10°
0

LTOONAWVEL TNV dnuiovpyia Tou monolayer Tng poenonc. H €8Ik em@dvela Tou
LAIKOU amoTIPABNKE ota 765 m?/g pe BAacn Vv péBodo BET (Sger = 765 m/g ot
neploxée 5.21E%< PIP< 2.47E™). H kotavopr] Tou peyEAoUC TOpwY EyIVe HE TNV
€QOPUOYN TOU MHovTéAou BJIH kdAvovtag xprion TOu TUAMOTOC TNG €KPOPNONG

1000gpUNC Kol N PJEON JIAPETPOC TWV TOPWV EKTIUNONKE ota 7.31 nm. O GUVOAIKOC

6ykog mopwv (TPV) eivat 0.8735 cc/g (yia % =0.949).
0

AEITMA SBA-15 b2
210 oxfjua 2 mapouatadovtal, yio AGyoug AUESNC OLUYKPIONG, Ol 1000EPUEC POPNONC
N2 1000 yio 10 deiyya SBA-15 bl 6co yia 10 SBA-15 b2. Onw¢ @aivetal n

OY MAGHEH == EI"A

SV B W
= W I
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1000gppn pdenaonc N givar emiong tOmou 1V Kot yio 10 2° peAetoluevo deiyua, pe
XAPOKTNPIOTIKO Bpdyxo votépnang Tomou H1, mo eupl opwg (placid hysteresis loop)
and outo Tou deiypato¢ SBA-15 bl evw &ekivd (Kol EavokAeivel) o€ PIKPOTEPN

OYETIKN TiEON % =05.
0

700 -

600 -

500 - —e—SBA-15_bl
—o—SBA-15 b2

400 -+

300 -

Uptake cm3(STP)/g

200 +

0 T T T T 1

0 0.2 0.4 0.6 0.8 1
PIP,

ZxAua 5. 1a6Bepun pognang N, atoug 77K yia ta deiypoata SBA-15 bl kot SBA-15_b2.

H d10gopd oTi¢ 500 aUTEC 1I000EPHEC IPOEPXETOL OO TO YEYOVOC OTI T 2° deiyua SI0BETEL
HECOTOPOUC O€ TEPIOXNA TIHWV UIKPATEPN amod autr) Tou 1% vk To €0pOC TNC KATAVOUNC
gival peyoAOTEPO. TEANOC N OCUPTEPIPOPA TWV TEAEUTAIWV ONUEiwWV TNC 1000EPUNC
KOTOJEIKVUEL TNV CUUTIUKVWAT) O€ AKOUN MEYAADTEPOUE TOPOUC (TIBAVWY GE Macropores)
N aKOUN Kal o€ dldKeva TNE O0MNG TOU LAIKOU TIOU OpideTal oMo TNV EEWTEPIKI) EMIQAVELQ
(external surface area). H €13IKA €MQAVEIN TOU LAIKOD ULTIOAOYioTNKE ota 648 m?g
mepimou 15% uIKpOTEPN amd aut tou 1% deiypotoc. OMWE OMOTUMOVETOL oMo TNV

1000gpun, 0 GUVOAIKOG OyKog Topwv (TPV) eival emiong pikpdTePOC Kal iocog pe 0.703

cc/g o€ % =0.948. H Katavour| peyéboug mopwv dev €ival TO00 KAAG OPIGUEVN 000
0

9
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otnv nepintwon tou SBA-15 bl evw 10 péco péyeboc Twv mopwv umooyiletal ota 7.50
nm

3TN OULVEXEID TPAYUATOTIOINBNKE e TN oTabuikn péBodo 1000epun pdenong CH.Br, o€
Beppokpacia 20 °C  yia TNV MOp®dn LoAo Vycor 7930. To meipoapa d1e€nxdn
XPNOIUOTOIOVTAC auTOUAT OTabUIKr cuokewr) bPnANRg mieang (IGA-001 tng etaipeiog

HIDEN) ouvoedepévn oe H/Y, tng omoiag n Acitoupyia mEPIyPAPETON GUVOTITIKA

TOPOKATW:
Relief PIv2 PIV5 S2 Vacuum
i\
e __’Ij l] l] @
M2
(1000 mba M1l
M3 (20000 mbar)
(100 mbar) Vapours
Relief q] S1

| @83 riv4

Balance
Piv3E— = EV1

Flow?2

Sample

Flow1 “ Gas

Air
Admit

ZxAua 6. ZTaBPIKr) CUOKEUK] TIPOaSIOPIGHOU 1608eppwv poenang (IGA).
H-He, N-N,, A-Agiyya, M-Manifold (Kevipikd tufua ouokeurc), Cal.-Calibration (Xwpog
OYKOLETPNOEWE), A-ATaépwon, Z,-PuBpIOTIKY oTpo@lyya, V-Metpntic kevol (Pirani), P-MéEtpnon

TIETEWC, Po-METPNON TACEWS ATPWY.

Onw¢ @aivetal Kal omo 10 oxAua 6 n GuoKeLr TEPIAAUBAvEL Eva UIKPoluyd oKpipeiag
(avdAvon £ 0.1 ng), tpia mieodpetpa 0.1, 1 kat 20 bar avtioTtoixa Kabwg Kol 300
BaABidee, pia eloaywyng Kol pio e€aywyng, TPOCOPUOCUEVEC O BNUATIKOUC KIVNTIPEC.

OAa 10 Mopamdvw 0T0|xei0( Bpiokovtal og €101KO eé()\omo UTO oTabepr Bepuokpaacia

—
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WOTE VO EAOXICTOTIOIEITON O NAEKTPOVIKOG BOpuBog. H 6An diataén meptAauBavel miong
olLOTNUO Kevol OTOTEAOUMEVO amd dlagpaypatiky avtAia (Vacumbrand MZ-2D) og
guvduacud e poplakr) ovtAia (turbo molecular — PFEIFFER TMU 60) Kabw¢ Kal
oloTNUa BepuoaTATNONG Yyl TNV OmoEPwan/Bépuavan Twv Oelyudtwy. To deiypa
amagP®WONKe evtog Tou Juyol Tepimou yia 12-24 h otoug 120 °C und vPnAd Kevd (10°
"mbar).

H 1000gppog poenaong CHLBr, ae Vycor atoug 20 °C  mopoudtdetal oto oxnua 2.
Z0p@wva pe v tagivounon katd IUPAC (International Union of Pure and Applied
Chemistry), n 1008eppog cival tomouv V. H Tpix0€1dr¢ cuumukvwan AapBAavel xwpo o€
OXETIKN Tieon p/po~0.5 €vw n mpoopo@nbeica MOCOHTNTA TAPAUEVEL TIPOKTIKA OTABEPN
yia p/pe>0.7. Emiong o Bpdxo¢ vatépnang €ivar tomouv H2 mou ag@opd MOAUTAOKN doun
TIOPWV OTIOU GNHOVTIKO POAO dladpapaTidel n SIKTOWAT) TouE (YVWOTO KAl ¢ AMOTEAEOH

dIKTOOU, network effect).

0.6 1

0.5 A1

—=&— Adsorption Branch
---0-- Desorption Branch

o
S
L

Uptake (g/g)
o
w

0.2 1

0.1 1

0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9
PIP,

Sxnua 7. 1668eppoc poenanc CH,Br, g mopmdn voo Vycor 7930 atoug 20 °C.

2. SAXS
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To meipopa 2 a@opd TV in situ ueAét pdenanc CH.Br, og Vycor® 7930 Kal okédaonc
akTivov-X uné meplotpoen. Mo v TPaAyUaTomoinon Tou &v AGYyw MEIPAPATOC
KOTOIOKEVAOTNKE EI0IKA PETOAAIKA KUPEAIdQ N omoia dUVOTOL VO AEITOUPYED OE GUVONKEC
TEPIOTPOPNE €wg Kol ~5000 rpm. H duOKOAio TpayuaTomoiong TETOIWV TOAUTAOKWY
TEIPAPATWY Eival 1010iTEPO PEYAAN Kol N €w¢ TwPa TPOoTAbela AYNC TETOIWV

QOOUATWY OTEPBNKE E EMITUXIO.

Ta mpwta @dopata mou eAn@dnoav Bpickovtal aTtnv @Acn TNg avaAuacrg Toug Kal B

eKTEBOLV 0€ EMOPEVN TPOPAETIOUEVN EKBEDT OVaPOPAC

To meipapa 1 avagépetal otnv “c0pwon” Tou PPOyXou LaTEPNONG TNC 1008epuNg
pdenong CH-B;, g deiyua vdAov Vycor® 7930. To CHBr, £xel TN {310 NAEKTPOVIOKT
TUKVOTNTO ME TNV VOAO KOl ¢ OTOTEAECUO OnuIovpyel €€iowan TwWv avtiBEoewv
(contrast matching). O Bpdxo¢ voTéPNONC TNG 100BEPUOL TIPOCPOPNCNC COPWONKE
(scanning) pE OKOMO TOV EVIOTIOMO TwV METACTOBWV KoTOOTAoEwv. [a TNV
TPAYUOTOTOINON TOU TEIPAPATOC TOTMOBeTNONKE TO deiyua ULAAOL, a@OL OPXIKA
TIPOETOIPACTNKE e TNV ENMEEEPYOTia TOV e LTEPOEEIDIO TOL LAPOYOVOUL Kal AKOAOUBWG

ue BepuIkn eme&epyaaia, 0To BEPUOTTOTOVEVO KEAL YIa in Situ oTATIKA TEIPAROTO.

Ta akoAovba @acpata  okEGOONG OKTiVWV—X 0f  MIKPEG ywvie¢ (Elkova  7)
XpNothomoIonKav yia TV ovaKaTaoKeLr ¢ 1008éppou pognone CH2Br, e diokio
véAou Vycor® 7930. OmwC aMOTUTIOVETAL TNV EIKOVA 0 PPAYXOC LGTEPNONC ival TOTOU
H2. Onwg ola@aivetal n TpIxoeidng CUUTUKVWON AauBAvel xwpa and Tnv mePIoX TwWV
HIKPWV TIHWV PEYEBOUC TOPWV OPXIKA €VW OKOAOUBWC EMEKTEIVETAL KOl OTO EMOMPEVA

HEYOAUTEPO XOPOKTNPIOTIKA PEYEBN TOU LOAOUL.

ZTnPIyPévVol oTO OEQ0UEVA TN AVOKOTAOKEULNC TNC 1000EpUNC POPNCNC OAAG Kal Twv
EMPEPOLC PPOYXWY, TOCO KOTA TNV pOQNon 000 KOl KOTA TNVE eKpO@nan, evtdg Tou

Kupiou Bpdyxou vaTépnaong akoAouBrjcope pe TNV e€étaon Kal tnv emPePaiwaon g

EZ HA o

':.-

EKI'IAI&E‘I‘IH HAI ﬂIA EIO"!’ MAEHEH

YNOYPTEID MAIAEIAL KAl BPHIKEYMATON

El.l KI'E'E'II' E ATKH YMHPEZIA AIAXEIPIEHTE
This Me n ouyxpnpateSdrnon o EAAdSas e g Eupwraid Evwane



1oY00C PAGIKGOY BEWPNHAETWY ETO1 OTIWCE TIEPLypApovTal and Tov Prof. Everett™®2 kat toug

OLVEPYATEC TOU.

Mo ToV UMOAOYIOWO TOU TAXOUC TOU TPOGPOPoLpeEvoL 1% otpwpatog (t-film)
Xpnotponoirenke n eficwon tou Hasley In(% j: '%m In(p/po)=K/t™, émou K kat m
0

gival TopayovTeq KaumuAGTNTOC pe K=61.8 kot m=2.219%

,-w‘
amount adsorbed

Q (1/A)

Eikova 7. ®ddopata okEdaong SAXS oe JIOQOPETIKEG OXETIKEG TIECEIS 10OPOTIOG EVIOC TOU
BPOYXOU LOTEPNGNC TNC 1008€ppoL pdenone CH,LBr, oe diokio Vycor® 7930. H apibunon twv

(QOOUATWYV akoAouBei tnv “dladpoun” TN loopomiag Kotd tv pognon. Ot Béoelg 2 kot 3

1 D.H. Everett, D.W.l. Whitton, Trans. Faraday Soc., 48 (1952) 749.
2D.H. Everett, F.W. Smith, Trans. Faraday Soc. 50 (1954) 187.

% D.H. Everett, Trans. Faraday Soc. 50 (1954) 1077.

4 A.Ch. Mitropoulos, J. Coll. Interface Sci. 336 (2009) 679.
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EUTEPIEXOLY OVO OIOPOPETIKEG dIOOPOMEC TOU CUCTHUATOG OTNV aUTH KatdoToon tooppormiag. H
TOOTION TV KOPTUAGY pO@NaNG He Ta avTigTolXa cnpeia (amd ta dedopeva SAXS) eMIOEIKVUEL TNV

APIOTN OVOKATOOKELN TWV OES0UEVWVY HE JIOPOEPTIKES TEXVIKEC.

H 8¢on 2 avuimpoowmnelel TNV KATAGTOON 1000 OE % =0.544, pilo Katdotoon n
0

OTIoI0 AMOTUTIWVETOL OTO CUCTNUA €XOVTAC AKOAOUONOEL OUO SIOPOPETIKEG OIAOPOUEC
Katd Tnv dlodikacia tng po@naonc. Avtiotolxa To onueio 3 emiong avTimpoownevel d00
KOTAOTAON 100pPOTOE O€ TAUTOCNN OXETIKI| TiEON 100pPOTIAC, KOTOOTACEIG Ol OTOIEC
mponABav 1 1" Katd v dadpopn ¢ poenong eva n 2" Katd auth g ekpdenanc. Ot
KOTOIOTOCOELG 100PPOTIIOG OVaQEPOVTOL € OKPIPH avTIoTOXia TNC POPNUEVNC TTOCOTNTOC
CH_,Br; ave€aptnta ¢ O100pOUNC TTOU aKOAOUBNONKE, N O10dPOUN) OUTH OPWC O1OBETEL
gtolxeia “pvAung” ta omoia Kai maidouv KaBopIoTIKO POAO TN EEAIENG TNC 100PPOTIC
0TO €MOMEVO Prjua. H évtaon oKEdOONG KOTOYPAPETOL VO UEIWVETOL AVTIOTOIXO PE TNV

KABe 100ppomia Katd v poenaon, YEYovoC Tou EMIOEIKVUEL, IOI0ITEPA OTIC UWNAEC TIMEG

% , TNV amouaia EMPAVEINKWY GUUTTUKVWOUATWY.
0

To meipapa 3 agopd TV in situ HEAETN (OX1 KOT’ avAyKnv UTO TEEPIOTPOPN) POPNONG Kal
HIKPOYWVIOKNG 0KESOONC OKTIVWV—X a€ GAA LAIKG OTiw¢ SBA-15, MCM-41, dvBpaKeg,
MCF k.a. Katd tnv didpkela Tou €pyou 1000 SBA-15 600 Kol JIKPOTIOPWAELS OVOPOKEC
aAAG Kol pegomopwdel¢ MCM-41 peAetolvTal TO0O HE in Situ MEIPAPOTA POPNaONg Kal

SAXS 600 Kal e ToV LVALAGHO KOl OAAWVY TEXVIKWV.
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0.01

Etkova 8. In situ SAXS @dopata yia MCM-41 katd tnv pdenon CH,Br, atoug 25 °C

O g
Cdy | 7Y
[ 1 p/p056:69-<
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/I saturated /////[//% ‘
0.1
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1E-3
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Intensity [a.u.]

Ta edopata omo Ta in situ melpduata poenon¢ CH2Br; kal okedoNG aKTiVWV—X 0TOUC

25 °C mapouaiaZovtal atny EIKOva 8, eV 1 avaAuaT TV QOoUATWY GUVEXIZETal.

2T OUVEXEID TOPOLCIAOVTOL Ol KOUTUAEC OKEJAONC OKTIVWV-X, KATOTIV OAWV Twv

anopaitnTwv  d10pBroewy, amd TIC EMTOMOU

(in situ) petpnoel; SAXS Kal

TPOOPOPNONG-eKPOPNANS CH2Br, atoug 20 °C (oxAuata 9 & 10). S& OAEC TIC KOUTUAES

oKEdOONG, N TPAOTN Kopugr oTo onpeio Q=0.0038 A™ avtiotoiei otn peiwon ¢

aKTIVOBOAinC TNE KUPLOC dE0UNG TWV OKTivwv-X (beam stop), woTe va ano@euybei mbavn

BAGPN TOU avIXVEULTH.
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ZxAua 9. KaumiAeg okEdaang Tou Vycor Katd Tn didpkela mpoapo@nang CHLBr, ae S1AQopeg OXETIKEC

miéoelg otoug 20 °C.

5 Desorption
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ZxAua 10. KaumoAeg akedaong Tou Vycor Kata tn Sidpketa ekpdenang CH,Br, o€ d1AQOPEC OXETIKEC

méaeic atoug 20 °C.

O1 KaumUAeC okedaang Ogixvouv v Kopuen cuoxetiong (correlation peak) tou Vycor
oto onueio Q~0.025 A, Kabwe n mpoopdenon AapBavel xwpa To OYPOC NG KOPUPHC
ENOTTWVETOL. 2Tr GUVEXEID N TPIXOEIdNC CUUTUKVWON &EKIVA OTO TOUC HIKPOTEPOUC
TOPOUC, EVW ME TNV aLEnon Tng TiEoNC, CUUTIUKVWVOVTOL KOl N PEYOAUTEPOL TOPOL
oUhQWVO Pe TNV e€iowon Kelvin., Mapatnpeitol emiong pio tdon pPETOTOMONG TNC
Kopun¢ Bragg mpoc ta 6e€1d. TENOC aTa TEAELTAIO GVO aTAdIN TN TPOaPOPNANC (oXUO
3) mapatnpeital TOAD PEYAAN EAATIWON TNG OKESOLOPEVNE EVTOONE OKTIVOBOAIOC Kal N
e€apdavion TwWv Kopuewv Bragg. Autd ocupPaivel yioti o CHLBrp, €xel v idia
NAEKTPOVIOKNA TIUKVOTNTA HE TNV apyIAia (Vycor) Kal w¢ anoTEAeoua dnuiovpyei e€iowan
TwV avTiBeoewv (contrast matching). AkpiBwg ta avtiBeta cupBaivouv Katd Tn dIdPKEIN
NG ekpognang (oxnua 10).

21N OLVEXEID Ba YiVEL aVOKATACGKELN TN 1000EPUOL OO TIG KAUTIUAEC OKEDOONG, Kal Ba
OUYKPIBED pe TNV TMEIpapaTIK 1000gpun poenone (oxnua 10) wote va dlgpeuvnOei
EVOEAEXWC O UNXOVICUOC pPOPNONG.

4. XRD
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ZTnv €Ikova 9 mapouatadovtal o @acpata mepiBAaon aktiwv—X (XRD) o€ PIKPEQ
YWVIeC yIa TO 6V0 PEAETOUHEVO LAIKG SBA-15 Kal Ta omoia 810popomololvTal WE TPOC

TIC OLVONKEC LOPOBEPUIKNG TOUC EMEEEPYOTIOG.

Intensity (a.u.)

—— SBA-15 batch 2
J —— SBA-15 batchl

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0
20/°

ZxAua 8. dacuata XRD Twv 600 LAIKWY SBA-15.

Onw¢ @aivetal oTo oxNUo 9 TPEIC Eival 01 XOPAKTNPIOTIKEC KOPUYEG TEPIBAAONC TwV
OKTiVwv-X yia 1o deiyya SBA-15 bl Kol ouykekpiyéva oe 26=0.996, 1.668, 1.896°, ol
Omoie¢ avTioTolXoUV OTO XAPOKTNPIoTIKG Brag peaks (100), (110) kot (200) yio tnv
aKpIBwC optopévn 2D cuppeTpia TNE e€aywviKng mopwdouc dour¢ (space group P6mm).
To avtiotoiko @aopa yio 10 LAIKG SBA-15 b2 mapouatdlel povo Pio XApaKTNPIoTIKY
Kopuen aTi¢ 26=0.972° xwpi¢ va akoAovBolv o1 emopevec d00. AuTd o@eileTal aTo OTI N
dopr) Tou 2*° SBA-15 givat AlyoTtepo oplapévn o oxéon pe 1o 1° deiypa.

KataAfjyovta¢ Aoimdv, 10 UAIKO SBA-15 bl civai 10 ULAIKO pe Ta BEATIOTA
XAPOKTNPIOTIKA KAl €ival AUTO TO OTIOI0 ETIAEYETAL Y10 TOV TIEPAITEPW XAPOKTNPIGHUO TOU

Kal TNV OmoTipnNaon Twv I810THTWY TOU O€ OIEPYATIEC POPNONC EMIAEYUEVWY POPNTWV.

5. SEM/EDX/TEM

EKMAIAEYEH
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AKOAOUBOLV EIKOVEC OTI0 NAEKTPOVIKN PIKpooKoTia Kal EDX twv delyydtwv SBA — 15

Kalt MCM -41, ano 0mou anoduKVUETOL N KPUGTOAAIKA d0ur TOUC

. X550 " 20pm
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20kv  X2,300 _ 10um

20kV  X4,000
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30kV  X5,000
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Spectra | Dezonvao ution
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