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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0074]

[0075]

[0076]
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wrgel whE wigke] B-Abst AEw wk
e

o

= = o

& A el A Eekz=rt wkgr] g/EE QAL vdgeziy 45 AEATIEHdRE H8E 5
[e3}
A

wpebd, ® ool AFAee] W vieke] w-dsl AEY 1 Ba RO RE £AE AzdE WP

g de] Wz FAA JAES PR §4A FE ubd (DBD) ZEkzvl kg 7lol A wigke] B]-Aks)
AEHE WSS o WEoZEE FAE YPAIIE AldA; 2

Aol AlekA ] wks T FAE Zaz Qs v FAstE wz2ugeAd 1A AAES U FAA G
W4 (DBD) Zgb=nml whg7)o A Aks) 8917 3 AL T zulz Ay 23 E AASHE A2gA; S TEsit),

Tk DBD Eetz=wh wkgVlE AR ZEkznkE oA dow ¥
ol

AeteE, AldA B/we A2gA F3A 7t swol deaglt.

oo 42 Zgkznke] 3 FF0 f44 49 wd (DBD) ZEkEulE o] &dte] wkE F wkg Hl= o]
A BAHHE B3 eh 5 BTG BAES AAT ¢ Y. 53], 1L AZH FTAHAAM FASE 2F
A4 ZAaE AAEAY IFsta, AL EFEEuE 9 A2 e AEY T 2/Ee AL A TAES 2d
oM oix E&S A & AUk

ZEHo] 7hH dy

T 12 544 A vl Eetzule] Ay Ao A FACGE =A% Ao

T 2% A 1, Ar]d 2, Bl 1 o]F AT FHE A TAE A3 & 1 Axts TAIE Aot

= 62 fEE vlolar Arjges A% 1A dAHE Atolel 2EfH B weA TRAES BT i
A=l =

T AAeeE B odwe un FAHeRs A
P

Eetzrbe] A9 AXE = 1o JERAT. Fek=ek 8RE7]= Aol 700 mn, 17 10 mm, U
A 6 mme &FHY FHE ARESIGlom, o dFEu o] fA AHel s sk, AFol 3 mmSl
stainless steel W& AL AFoZ AL o, F7 0.5 mme] HFALES G4Fnj} HB bl 228 2
Fo g 150 mm¥HE ol HA dFo=m AREET. wF HAY FH A=A (0 ~ 220 V, 60 ~ 1000 Hz)ol ®47]
=3 A

(0 ~ 20 kv, 1000 Hz)E ddste] ARgslglar, AtE SAs] flste] AR~z E, uHgh 2285 ALgs)
At mIE wkgTlel 1 uF FA71E AdE ddste] 537 due] A9 54 F8 Eeh=vh wher)e] A

StFS AT

2-2}¢l Gas Chromatography (6500GC Young Lin Instrument Co., Korea)Z o|&3lo] wh-2Eof thal Azl &
A& 39t HAE7]E= FID, TCD AE71E A& 9™ thermal conductivity detector (TCD)E+ Porapak-N,
Molecular Sieve 13xZ& AWOZ A3} 3L flame ionization detector (FID)Ei+= HWEFJo]| A S AFEEI T
TCDE Hg, Ng, CH/FE‘ 7\3%—5—]‘9151 FIDE’E‘ CH/l, CZHZ, CZH/[, CgHg, CB, C4 hydrocarbon% 7\3%—5}9114‘
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[0078]

[0079]

[0081]

[0082]

[0083]

[0085]

[0086]

[0088]

[0089]

[0091]

[0092]

S=54d 10-2075657

Az 2: 345 AHE E2 b4 AE7} KIT-6

7} KIT-65 th&3 2 dxfo] wet Azxsigivt. Wzoed A7k KIT-69 339 725 &
| T2 FEAZ FSHA pluronic p-1235 AHEEIITE o] FF AT FE& ol A H}Ol
(micelle)S 68”40}51 A& ol Aszg W 27| xHY (self-assembly)S Edl wxohaA Agst T+
A7 &S Stk 217.64 ml9] SHF 37 THD FA FEY 11.16 g 4 FEHo
luronic p-123 6g& Yx ¢k 35 C9 €% 2 pluronic p-123¢] A3 & HE‘ w7} wWE A wHkEgch. o]
%2l Tadd 725 A7) 98t 6 go] n-HF&e&S 919 £ &9 F7leted
oF /b2 wWWHEIGIth. o] %, 12.77 g9 EIEfe|EAAE (TE0S)E aib 2l 2
2Eo A 24A2F Bob w2 wukskolch, o]k A
Z2h9 (polypropylene) &7] &7 wo} =< g

A A eSS Wseitt. ol %, ]

As7] fate] AlF A4S Tt SRS AF 308 F A, o AlF 302
Bl 5

&
-3
3led pluronic p-1233 o EFESS AASIAE. olF, 110 T LEdA F F°
2=A17 Bl
o

ke

k1
i
o

o rlo

PNt 3o N oud o
™ ofo
12
2

#

-

2
_]\I rlr HU
N

,d
L o dgo
=

T ol
w

[0
RS
32
a2

A wae] APt 2ds 2 T/ S8 SRR 400 CW}Z] 5
T EQF frAskel &4 i}@a A=A, 24 HA ol

g7t 4S8 A E o]&3se] 100-150 umlE A E5}o] A}ﬁo}aivk

& o YR o R et N o

= o N 1% go -
1o oly il o2

o

AAd 1: FAES o83 Fi W ASH W

Ao 1ollA A=t FHA G B Zg=et 9hgr(E DE AMESITE. &5y FHA nHg AS5Y
A M=ol 77 150 mwkEe] Aolol| EefzntE BAAIZ o, dFuy FH Yo ugt "ol xAE
L Bu2 A9 3.181 ol Axe] 28 Fal TE FHAES IS ARG, T g AZY e AL
At Ao AyskF oem, CHy, Ny & MFC7F DBD Z2b=n} #Wl=(plasma bed)® AZAHHO] CHy @ Ny = 1 @ 1¢]

Hl &2 9151, GHSV (Gas Hourly Space Velocity): 2,500 mL - g’1 ‘hm oweS AEgith. A 15 kv,
F74 1000 125 750 ARt Bk e A e 10008 B AAHAT

MBS HES A2 208 Fo)] 22}¢]l Gas Chromatography® #4183 om |

o},
ANd 20 AL BezntE LT A4 A4

o
M
2
o
)
rlo
>
(e}
A
o
u
-
Og‘:’
QL
32

71 A 1 olF HRskd FES DBD EE=rkE olgste] A whes WAt FEhEwh wke7)

TAE = Lo HErd Sk gdsiAl skl on, AAld 13 A RavE Fdws A9 A9 st

ATk AR W g, Ak 2xdelA d@akelew MFC7F DBD Ja}Zu} Hl=(plasma bed)Z AAE]
z

Airs Fstglom, GHSV (Gas Hourly Space Velocity)® 1,250 mL - -1 AA HESS R8T A
15 kV, 35 1000 HzE FAshH A3kt AA 92 720+% EOL R el =

Had 1: €xgE 3T AAY 44

A7) AA 1 olF HEAEE F=AES WEZ7F (muffle furnace)E ©]83ke] Air 50 scem® Z7 oAl 5
T/min $E2 700 CT7HA] S2A1Z0 F 5417 Bt f-28F ).

AAd 3: HZASE TdE, AP FHE dF TA 24

)

off

AN 1, AAe] 2, vl 1olF FAR Rl talA T6A
% 2
o

Bhuigle, Ayt & 249 F 2 AA vEE &% SRS
Fe vasiR AAjd 29 ayrh e HolA o4& 4 AN A wES AR dAjd 23 wlae] 1
of zkel7k 3.23 %p Mol WA &= As FAT = A/, o= wlaLe] 10] tiF-Ee] :AE AAsIAT A
Aol 2 TE B3 FFEoRE AAE AANE AL HAFT
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[0105]
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S=S01 10-2075657

F 1
A aw ] T =24 A W B
(%) (FAE FAY ZI¥ (g %)
coke/g-S10,))
AN 1 37.32 0.60 - Wk o 2 AA
T3 & &9l
AN 2 2.30 0.02 96.67 Zol=ntz A A%
23 ¥
Hlale] 1 0.06 0.0006 99.90 X2 AAY F3 &

AAY 73] oF / AN 19 F 39 &

AA ) 4: FT-IRE £3% coke A|A &<l

Azel 2, AAle 1, AAajd 2, vlae] 1 o]F FAZ FHEl daiA FI-IR £4& 1P 5 2 daE =4
3} ate] = 3ol UEhide. Al 18] A 37bA o] AeRert s s S dASith. A= CH; stretch

vibration mode®©]™ M+ asymmetrical C=C stretching mode, @+ asymmetrical C-H bending mode of
methylene groups in a long aliphatic chain®]th. ¥Hd A A]d] 29} H|lald] 1M = 99} £ Asw=r)p
92 okth. Aze] 2, A 2, vlae] 19 A% H]SE 1630 cm o)A peak BHEA| G o] FE3

q
HYFRAA T F2bo] o "ojzA] gk3kd 0-H bending mode©]|th.

Y

o

=z

il

w3k, Alzd] 2, AAe] 1, AAld 29 7% Si-0-Si bonding®] 806 cm oA WA

rir
T,
s
=
El
2
—
o
onl

$-of]
= 816 cm oA wAH A}
AAld 5: TEM o1& T3 coke YA £4

aef 1 o]F FAZ FHEol walA TEM £4& A3 5 1 A3dE =Astete] = 4
1

of Uehlitk. A

L BAEe] T SNAR % 4A, A4 2 oF SUE T AE = 4
el 1 ol Bl TN olelAS 4C2 YT, % AE ool cokert SAESl Tyl A5Y =
Bolt RS AW S+ AAT E 4B E 409 APAE A3 TE cokelol Bol A AL AAT 4

%= 4o th3lo] EDX mapping ¥4 Z3F}ES # 29 YeEgA. 2% R & 4-BY FH o= carbon® mass
percent”7} 19.12 %p #FFAsF o T 4-Co] A= carbon«] mass percent”} 31.01 %p 7ZFA38FGtt. o= A
< DBD Z&t=ute}l W EVulE o] &3t H|EAsE FHEY coked AHHOZ AATY & U= AE HAE

o}
x 2
Mass percent (%)
C 0 Si
= 4-A (HAd D 60.60 12.98 26.42
% 4-B (AA 49 2) 41.48 25.73 32.79
T 4-C (Mg 1) 29.59 30.23 40.18

A = Ak, AAld 1, AN 2 o]F £ FHAES SAXS 1Yz
7} 71%9] Fresh AE2] SAXS 2o} FA3t AL FQsStl. DBD Z=vls o] &3 FAiks wgk A
S AR QA g FAEY F2A A e IS VAA gEvE AS gttt vk, vl
o 1 o] FAG THAES] SAXS ZL#i2ZE Fresh &9 SAXS ez} thE AL gRIsIgltt. ol & &3l
Z7ME ol &gk A Wge] AS FHES T A JEFqFS 7t AE gRlssTt
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[0108]

[0109]

[0110]

[0112]

[0113]

[0114]

SE=S0 10-2075657

A | 1 2}7+¢] BET surface area, pore volume, pore sizeE YERNATE.
HEZ7oLE o] &3k AA HESo] Ao SEEuE o] 83 AMART FRHoE S FA 5]
o

2

* 3
BET Surface Area Pore Volume Pore Size
(n/g) (cn'/g) (o)
Az 2 774.92 1.12 6.40
A 2 749.04 0.91 6.05
Hlald 1 546.68 0.76 6.01

AAld 8: ETt=vt A A= WeAdT HE

Fresh KIT-6, AAld 2 o]% FAG FAE dste] wgds A9S WA § T0S 60w we] A#4E % 4
of Lhehilch, wsEAL A 1} Prh. W A FHAEQ Fresh KIT-65F AAo] 29 W5 wwshy
< o wge] HWEELS thh FUFSIAIRE, C2 hydrocarbon®] AHEE Zg THASIGITE. o= &3] AAEXA
%2 v ZAVF KIT-69 ®WHe ZYIHTo] Folgle] tha Agsel J¢s FAt Atmsdrt. kA, At
Hol AL S Fresh KIT-65F M58 $7% fA590m e 72 g Sepxv} sl=2 A5
o] Z®slrta derEt
¥ 4
CH, Selectivity (%)
Conversion(%) acetylene ethylene ethane C3 C4
hydrocarbon hydrocarbon
Fresh KIT-6 41.80 15.53 6.39 21.64 10.74 11.54
Plasma-treated 48.85 10.15 3.81 16.13 10.57 9.08
KIT-6
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Ed6
A N
Powered
~  electrode
J:L~- <_Dielectric
' = barrier
al 1" S~ Grounded
I’ — —
o7 = <+«—— Ground “=~w___electrode
~ ———
o90dq
G)@GB@@@@@&) ©59000
@ @ ©8885
0986° ®
=1=)
® @ micro-cathode ® or
<— streamer 698288299 o et
™) L1
géB@ @ C) X O @ )
@@@e @ il @ —p
= — &)
® Ed 00 LK ®
Induced
micro—el‘:Zn-ieﬁeu @ T Applied external 6.6 £
@ @“ @ electric field ©o¢
ePXDe
= dielectric micro-anode (&)
particle @
OPD oD P4
8,6 8,96
9988869
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