Bj3nok[a

BIHSS 10-2025-0025880 [+

)

(19) W3R =537 (KR)
(12) /W53 FE(A)

(11) Iz
(43) FMLA

10-2025-0025880
2025902€259

(51)

(52)

= A 582+ (Int. Cl.)
Co9D 11/52 (2014.01)
CO8K 9/04 (2006.01)
Co9D 11/32 (2014.01)

CO8K 3/04 (2006.01)
Co9D 11/037 (2014.01)

(71) =49
cREL LRSS EE
A AFA 2

(72) =gz}

AFE 501 (7H=%)

CPCEs —/Er%( : A3 3
w3 BA= 25
COSK 3/042 (2017.05) oxd
(21) Z9ME 10-2023-0106834 e e
- 5T % A
(22) 297 202331089169 gde AT Y 1
o)
AARTAA 2023008916 (74) =<l
274
AA A& 521 %
(54) 2rgel WA oA 7PEAE A9 As 9 st 2dS 33 &9 B4 5] ¢
HE L o]F o] & YIA =YY Y3 € f2dX =YY Y3
(57) 8 °F
B oo BAbA glo] gulol dhuakAl BakE & gl b s celag ol gdel A
AEe gaA ZHHE Ja R sk R RS gai ZUFE JAe] wgk Aot
0 ¥ E- X1

Selective edge oxidation & Fine-tuning of oxidation degree



ZIHS3d 10-2025-0025880

(52) CPCES|&EFH
CO8K 9/04 (2013.01)
C09D 11/037 (2013.01)
09D 11/32 (2013.01)

A LG HE 1711181225

AN E 2022R1F1A1068280

T2 I8t s B EA R

A B () 7188 AT AS

ATFAA MAZN2AFH(HA71H &5

oI A T - 1EGE A 2 NS A agH JaAE SHE NS
71 o9 & 1/1

A58 7] 7= gt

A1) 7 2023.03.01 ~ 2024.02.29




10-2025-0025880

5

=

=

H

i
=)

g Al Al

FrHY
ATE 1

B

Al

=

=

#]o] 3 (graphene flake)

3T

A7) VA e )

e

)

!

X
e

Zdola

I
—_—

!

Z 7| o] = (graphene flake)

=

A7) Az"

3 Az

o

s

eo] =

<
T

i
%

k)
o

7} @Al
71

J
=]

%
=4

=

SEQO-12j3

A

.

].

o

= AFSHA

=

s
<l

=]
T

=

tar Hakshae 2 (1,0,)

TS Azt
o]

eo] =

s

=

=
=

=

spol Arat

7}s

/N E-E-(DI water/EtOH) &wfol

o A2 A

=t

=]

}o] SEO-—zf %

i<

=

=

A

ol

=
=

[
271 ¥ SEo-1a

SEQO-12j3
3 A

MO
ao
H)

e e I 2= e A B R vl e R

sts

Zdlola AA @A E ¥

i
=

Uy 3 A=Y,

900 WA 1,100 rpmellA] 25 =] 35

hyA

L

L

Oli@l

15

gt

A2 7]
=]

2]

o

3 Az Al A
744 ks g 7)

]

[e]

L

sdlola Az BHAl=,

o glofA,

o glefA,

1

[<]
1

[e]

o

AT 2
A1
2A7% 3
A 18

A o] E (sodium dodecyl sulfate, SDS)7} ¥

Az A

2l

=
v =

E
Az FA B2

uro.
= =

i

B
ol

Y A AT,

A

)

ol

i
=

Fol c1e)m
SR R =R ERE N

°

A7 4



SIHS31 10-2025-0025880

A 1 FHF dste] A7) Zol&d 15 WA 25 THFHH B E AL EHow =, PR At
e}

471 2 Edela Aat dAelA
71 A/ AR 80,/H:P0,) Brfe] EE 9:1 WER EdE= As SHEeR sk, 7PEAE Abs 2 7]

AT 6
A1gel de) A,

&7) AsRAl H7F @AClA,

A7) AsARE AR (KN Q) RS SR oR ke, sPgatE Absk g v Al 29y 9A A
=4
R
A1l glojA,
471 SEO-T1Ed EelelAE A wACNA,
7] AR SEo-T1efR Eeolae] pl 6 wizhbA] RbESte] sdshs As SHCR sk, spgAE] Aks o
A 71 I ZHY QA Al
3T 8
SRl 47 7gabe] Absk ada ias BAAA AlxE 93 2dY Jas x5
371 A Absk adE e,
= AE 54e

ABIAE o] g5t 2#|W Zd o)A (graphene flake)E AF3}elm | 7pAAtE] 7l Aeix o2 Algly =
2 3=, 7R 4ks g ZiNE 3 A 2YE oA,

o
Jm

TEhol tste] 47] AskAl= 0.3 WA 1.7 o8 A HOom b=, 7Rk Atst
g 44

A7 10

A8l Lol



SIHS31 10-2025-0025880

A7 4R Akl 2R Aer AY@e -35 WV olsel AL EAom =, PR Abs a7 o
I =AY o7,

A3 11
Agaol| oA,
A7) 7Pk AkE agRe & 2-ME(2-Methoxyethanol), NMP(1-Methyl-2-pyrrolidinone) % H,0/EtOH -& vl

2 [PA(Isopropyl alcohol) & ol 3}y o] oA fu E o] S7ls= S 5o 3=, 73R 4tkst
I Rk AR =Y Q.

A7) 2 Edola 1 S tste] 7] 4tsAlzr 0.3 2 0.7 A w, 7] 2bsl oA WA
°] 14 Q/sq ¢l A& 5Ho=2 3} [l I e e A Rl g DL A R B e A R R U

A3 13

A8gloll oA,
471 a2 Zdola 1 Tl diske] 4v] 4kskAlzE 0.3 WA 1.7 Y A o F7
o] (002) 71A™ 342 XRD 437} 20 =26.10° ~ 26.40° oA e}z, A7)

s
dste] 471 AL 1.0 WA 1.7 FFF D w37 sbgAe ws aduel Az
12.15° oA FYTE AL SHOR s, gae s adw s da zay

| el s e
g Eelolz 1 FGyo
<+ XRD =7} 13.80¢ ~

AT 14
A 8goll QJoJ A,

A7) 7R Ars agwe B FAZE 1.5 m o8 0m A L) AS EFo R s, sPEAY Ahs agw
719k QAR THY ol
A3 15

o7& 81 WA 90% B4 10 WA 19% AR FAEHE AL ERoR =, PExtE Abs)

AT 16
A|ggtoll QJoj A,

7] AR e adEe Wi
A s g A Qa4 =

Aol &5 4ozt 265 WA 270 m 91 A& 5o

|
oX,
_0|L
rr
N
N

AT 17



SIHS31 10-2025-0025880

A3 18
7VgArE Aksl 2 RS FRSe] BAA7E A age BAY Al v

A7 FFel Eatd 7V‘X}El Atsl gl Eads EE gl (Hydrophilic membrane,
HP020047D) LEE AHg3ste] 3 o Bele 7HEAE 4kt z2d 42 9 AolaE A4 oAl

I:m
L)
i
e
to
fru
g

47 AR BE AN A A adE ARE Al SRS 2 olaE TEEA B B ERehs
s ZAYE 93 Ax @A E TR,

71 7rgAre] Abs o,
T8 Zg o] A (graphene flake)E A 2d Zola A dA;
A7 AzE a3 EdolA(graphene flake)E YAEE st st a#ld Edola A dA;

471 Adg e Eeo]A(graphene flake)E A/ 14F(HS04/H,P0,) & vl At AL $ 2239 A 2ls)

T ZeolaE vhdste] mwbslks g EdlolA 7HE ik Bl
471 ke aRbdE e Eeol el sl E Hrlstel Absl EfEe Alxshs AbskAl H7F @Al

471 Absh EgEC SR/ e (DI water/EtOH) &vfell Eestar dakskri (0,05 H7HEE § 259 A9

A7 19
RG] BAE A7) bR Abs g Barls E ojmtst AE Aol AdA shaAke] Aks 2w Ak
2 3 Axy 234 UYL Y32 xFEty

Se® ZelolA(graphene flake)E ABAIE o] §3te] shunl, JbgAet AeKo WaEE AL
2 s, A ek ade A UadA E9g ga,

|

Ao

A3 20
A 188l glofA,

7] g Edel
s 7)ek g agA] Y

thate] A7) AslAlE 0.3 WA 1.7 ¢ RS

Jm

o sz, FgA A

HJ

[ —
O{N

L oon

0% L

A7 21



ZIHSd 10-2025-0025880

Al | 2Lo]A

A7) 4R Aksl 2R Aer AL -35 WV olslel AL EAow =, PR Abs e 7] o
23A ZHY o7,

A3 22

A 18] oA,
A7) VAR A3 a#jEe B 2-ME(2-Methoxyethanol), NMP(1-Methyl-2-pyrrolidinone) 2 H,0/EtOH &wj

% IPA(Isopropyl alcohol) & o= st} o]/delr &uff FAtAdol 7 H= A& SHo= sk, 7Pty 2
s g 7IRE gas Z-E A

A% 23
)18l Ao A,

471 R Edlola 1 TRl tiate] 47l AbskAlZE 0.3 2 0.7 TN 4 o, A7) Pk Akst o
o] WA 14 Q/sq A A& FHeE sk, 7PgAtE] kst aga v)e gasls ZdY A,

R

AT 24
|18l oA,

A7) e Eelela 1 Bl tekel A7) AehAZ 0.3 WA L7 S Q0 4] b w4 aew
9] (002) 71X 3]=2] XRD ¥A7F 26 = 26.102 ~ 26.402 ofA UrE}UrJ_, A7) 2 Edeola 1 S
etel 471 ABAZE 1.0 WA 1.7 FH D 9 7] e sk adEel A2 XD v2} 13.80° -
12.15° 4 B4HE AL 5o s, Agae A8 adE /N faas =ay Qe

AT 25
)18l Ao A,

7] bRk ek aee
) oA 20 o

rlo
<

Fat F7F 1.5 mn o]sH(0mm A€l RS 5o sh=, 7pdabe] Arsk aga

[

o

ZYo]a:= 81 WA 90% A % 10 WA 19% AR FAEHE AL EJo= k=, 7R A3t
= 3z

AT+ 27
188l Ao A,

271 Alxd "HadA 299 gaz dAE el 250 Q/sq olke] WARE e As
Ape] Arsh o 7 "4’“1* ZRY J=.

|
oN,
o
ut
(<0
ol
rlr
N
L
o

e 4y



10-
0 2025—0025880

5

=

-

M

=
o

7l & & °F
B 3 7] =

[0001]

W_ﬂﬂwﬂwr
2Mﬂﬂ%§1 1
%Em__ml ~ o) TR o R T
oLwAgo,;rE ;ﬂaox__mﬁgx
= TEHEYN
zﬂi%wgﬂ m_ua@om_zﬂm,_w%m“7 i
M#iﬁ;i amo;o@fJ@ BT H R
- ,%ﬂ1m1_ot = W 5 Ofae_gge Aplu.uﬂﬁlﬂr% -
o o) X Sy e Hoga_]q_oumyl%ﬂoﬂomﬁ S T T QHTU:W el g
@%ﬁ%%%ﬂ@.?mh]ﬂu&ﬂr%m@r @rﬂﬁkgﬂmz %ﬂﬂ%%fr%
ﬂu.nxﬂl B goriuawwoﬁfﬂ%@]ikmx Ty o o ® AR oiﬂlﬂoo»nmlwr\wgﬂﬂu}
0 mMﬂVIJIor 14 Zx .o ) . q . H o oAF oA = RO =~ 5 H
b m_.VuuﬂAoL ol E?ﬂ-r‘_uﬁh o#dww ﬂﬂaTMﬂ]if w:wa7 Mﬂ%llﬁ@ﬂﬂmi
oW E e 5= w BE 1%74@& m.%%xo . 1%03&_ T N
9 o T GJXE_. — o 1 o X ol o ZQLOLPA == H
o I L:Eﬂﬂ%oﬁ %E%%A P mmE R i@tzﬁ 287 4 o T
ATQaﬁﬁa@a ;1waoﬁ_muf§ak %%@@@J& %W%%ﬂwﬂ@%p}om CALA
— 0 ) . — _
ﬂr%ﬂa@_wéz ww;wﬁ%%ﬂrgfﬂo mig_#@oﬂ% o _ T W%waﬂas =
wﬂaﬂ%;mgqg%za%q%mw A DT LR %ﬁqﬂﬁly%EQﬂas
r (O = = f o i - ® T
s = 7A<_oﬂoﬂ SO T < mon e il I O oK R e
ﬁmwémmmmy@:L%mr@@wﬁfmﬂ%ﬂ ﬂoz%wm_w@ iwwﬂwfwﬂﬁ%? g T
dl;o,ﬁ&ﬂvl X ﬂrﬂ%nmozo ﬂ.ouﬂLn.aw JI:.L;ollPﬂ_.n__W ﬂLgein__w it~ uﬁOoE
R m° o o ) = 5 3 5 3 o — — Il R =y o g
B .ﬂW ™ o lra ]a 1 = J.EHTdI N B ,I]w\collﬂ ,mloLAo
it %E%u%%odr.s_%iﬁy#z oo EABTAO& 2 a T X L i "
o iovqumﬁz < ﬂ_xﬂﬂu T o T E:..Eu oguaw%u71drﬂumom_.ix
%Eo_ﬂz&fﬂ?%ﬂ? Sz = w s ¥ o H TP T )
uawﬂaoVﬁJ T o8 or%_j_moo#__omﬁmﬂ nodw.7104mMo#1J 1@11}%_}6 ﬂLﬂ_&oﬂo
zﬂku%uimﬂﬂoqo 11%&@ AN il }L&oﬂ ® %1& _éﬂﬁmﬂﬁoﬂ% S
@_ %H%ﬂwe moxﬂ7loogmﬂ%§ 7%&%?%% }onum@o%ﬂ%mﬂz% X
o ogeuoaT iom.ﬂﬂorﬂk ) D oy Pﬂ]L. E];oﬂ/r —T 8 ol ﬂJeE7
.Z Jlﬂnﬂ Z._vo Al w B EE 3 ol ‘mull ol 0 < . iy 0 ﬂ o) X T X o o) = S
° n = o~ 7ﬂoJlio we= 71_._22 i B ELOUL]LA ATZSL
@Luﬁlﬂr Ho = N IR g i1ruaw7(ﬂ o 20 ooy X w o X < .M_squTuAl e
3 zuﬁ%%ﬂm&El‘znueﬁf71gomq. ﬂ'dr%unmmmc Jl.zﬁé]%ﬂq_.iﬁpl @orqwuoﬁ
9%1332 ﬂuﬂugedllmﬂ o Sy E@]uaw ° ) J|inJ¢|éJ|,
LﬂXEPLLEﬂlMﬂOE X B \Ll;ox_ﬂL,_ﬂW ,mﬂiﬁll O# QZE.E o \wfoitzo@ﬂ,ur.wﬂAT_ T
o e W Eom ﬂrgoﬂxﬂ\ﬁov% o Il G Mo Hﬂko}wﬁ 4 dlﬂ;uoﬂr
4.@1%7%Wﬂ g]aﬁwuoﬂﬂﬂduﬂbmﬁmﬂ Wﬂ.%?%@ﬂ moﬂr.ow% .m,xﬂ]_@%ﬂiﬂ
‘Iﬂl. JIL\‘_UH o) " o ]7 —_ —_ = — ﬂﬂj‘mﬂ)] - N
Mwmgx%mwwmz:tbfwwwioﬁuﬂﬂﬂ 5%9%%@% @ﬁwwwwuagm <7
. ~— 0 — . Ll1rE )
By .ﬁwrlﬁfl_s efwwE%ﬂﬂEgAu%@ﬁo Vﬂmmkau S o B %Bi%@ﬂo%%w TR
ﬂoﬂva.%@ 1z%§a%1a§qATi?@wme < 14Hiam X e
dﬁﬂdﬁuﬁﬁo Hpr7 £Eﬂnﬂ1ﬁﬂuﬂ%75ﬁ = = ﬂﬂﬁ_plmmm Hlﬂmdw@ooi@@EE;o Bif
@E»ifu%xh&ﬂotﬂ,@_o%mo ﬂ;de ER O m:%ujw.qii S Koo @
=7 EwE g E%%% oW o O ) o %xold_%}uf@zwr%ﬂ L
]?JU%MW% 44m_ﬂomzhozmn%ﬂiﬂaRE%W%W?%%%%@&W mw,imﬂ7¢|
T Ko C T B ﬂ}ﬂ MR o — 2 J]t = of N - T % B pa:
il - < o ®  — ; —_— ; = N k) ] ETV 0| _— — i o 0 ‘_Inﬂ o
mﬁﬂa%@ﬁ%ﬂ movgﬁo_mbfwﬂo_uar.%%g @z%%%ml% vey?%%im ,mwﬂfma
uo%oﬁﬁiwgmgﬂﬁ%q%%goﬂo%:@mﬁmﬁﬁo¢o@ﬂﬂam;%;
memmzﬂo%oogﬂ%ﬂgﬁwgﬁﬂeﬂm A;ﬂ%%nonﬂ% %m@@ﬁﬂz% ﬂ.@l%
ﬂaﬂ107wiﬂ_mL H%%Wl%mo%@%x Mmﬁﬁﬂ%bfz% @%mwi%wﬁ,.wp% X
%}ﬂﬂﬂoﬁiwAgm;%uaeoszgo@m:qu;%fxgqmﬂﬂ;L L
M#VOET@Q7W1 m«ﬁ%ﬂu%:oﬂammﬁbcﬂoW%ﬂﬂ%%%o el ﬁﬂoﬂ OWMWWEéﬂ
RO pEw B g B Wz T - B zﬂ_povﬂﬂgu S
T o < oo o r Toux W o o o) T o’ o H o O
o B oHm o o el = mu = X T ol iny X mo o B o o m]m M o ] ° o BN
T4 rX e R E%ﬂ@ﬁ& - Lam@ﬂ@ﬁ@o oA o
N U7,m|,M|LA_M‘m].LMEﬂLﬂ7o€ﬂwﬁj.‘mfoﬂ£o€ H7La1_.oE_|ﬂu0t\mﬁ_HmoAI N I
S X B oF EﬂédozLL@ %@%;ﬂ%éﬁyﬂﬂ@z
S = J%éxﬂ Jlmﬂ}§ 1AHE o= o
= — BN ) wr X ~ = & ur Nk ny N 0
3 U %o [ & o T _a%%za
=3 o} MW HV OE HW ﬂﬂ EE jdl ﬂ i OE
= o TR X .o XO [ 5 9
Folee e~ o N T ile
—_ Uuaio,loww,qe,%
= 50 Hu %W&o
S 5 N =
= fal
I
(=]
(=]
=

o

rGOOﬂ H]g
1 SEO
- Te] A
il ) A

=]
=

GO

@ E

T

a-

1=

It

o



[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]
[0014]

[0015]

[0016]
[0017]
[0018]

[0019]

[0020]
[0021]

[0022]

[0023]

[0024]

[0026]

ZIHSd 10-2025-0025880

Ao ei¢
(M =353 1) Becerril, HBctorA., et al. "Evaluation of solution-processed reduced graphene oxide
films as transparent conductors." ACS Nano, 2, 463 (2008).

(ME3E3 2) Wu, Junbo, et al. "Organic light-emitting diodes on solution-processed graphene
transparent electrodes." ACS Nano, 4 43 (2010).

(M E3]53 3) Blake, Peter, et al. "Graphene-based liquid crystal device." Nano letters, 8, 1704
(2008).

1710 #ARS AAS] A AFH Ao, X owgel mAe BaAl gl w5d st 1
geo) e JAE AFee Aoln.

) =
Zelth
wo] SAstnA s 14H HALS ol golA AR 714 FAS AdHA gom, AFEA e =
HE 7)en

% AATE ohdlel ARRE B wye] &aks ARl B4 AN 4R AA B
5’: [e]

79 HE e

EE
N
o2l
I,
1,
r_)‘:l
Lot
X
)
e
N,
-
o
i\
b,
I
e
ot
0%
i
24,
N
ok
)

A7) SRl Ak sbgAbe] Akl e Bk s AR A F AFAS e Jad Ty o4
Az A S E3hsy

371 7vdAre] Abst e,
a8 ZY o)A (graphene flake)E A|Fdh= 2 ZHola Ax A,

A7) AzE g8 =9 o)A (graphene flake)E GA

>
Sh
Ak
o
2
jatal
)
o
s
)
A<k
[
=
H
jatal
)
mv)
b

471 Add 2 Eelol=l(graphene flake)S F4E/AAF(LS0,/HPO,) Brfell AEAL A2 F 253 A2s

B ZeolaE 7hEste] mnbshs g EdlolA 7HE uwwk gl

EO-1#jd EdolaE S/F/ANe= (DI water/EtOH) &ufoll A& § 23 A st A s+




[0027]
[0028]
[0029]

[0030]

[0032]
[0033]
[0034]

[0035]

[0036]

[0037]
[0038]
[0039]

[0040]

[0041]
[0042]

[0043]

[0044]

[0045]

[0047]
[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

ZIHSd 10-2025-0025880

e

wrgel wE 7Rk Absh e v)nk a4 ZHE JAs,

olN

Tl A7) 7HAre] Absh agd daks BAAA Alxd Al TdE JAaE

e
1%
ol
o
w

371 AR Aksh e,

A S o] gsle] @ = o)A (graphene flake)E At3}el | 71d=le7p Aeix oz A3ty =
sh},

rir
Py
tlo
A
oX,
o

e

(3) 7PgAtel 45 ad® A% HaAd TAY A3 AZPY

el whE Ak Absk 2 ik g 21y A Ay,

g ek e A FReel Al S e 2k A% B

CEA e T I i B o o B S R I
HP020047D) HEE AMg3te] & oFste= 7HgAkE] Akl 189 A ZE AolaEs AAF Al

71 7R Aksh e,

a3 ¥ Z ol (graphene flake)E A|Z3h= 28d o

I
2
BN
v
=

7] Alzd a8 E# o] A (graphene flake)E YAED St HAst= a9 Sdola A &A;

A7) 25 Ae 9 qkst EES dAlEdste] SEo-1Ef¥ EdeolaE Hete SEo-1Efd Edela A

Jo] 18 S5/ (DI water/EtOH) gvlol AR F 23 Aste] FAlshz
1

B EYPE A 5YoR B,

TR WAbE A7) 7Pk A aes @abele e o Ay AloladA s Akst ada )i
£ A8 AxE A TH"E JAE £

71 1A Absh e,

¥ FellolA(graphene flake)s AFSkAIS o] 8-ske] Abste ™, 7PgAR7E AEA o R Abshe = AE 540
= 3.

g &y

7] Al A grdell ojel], L wE EAbA glo] w=d Sufeh W AR el gl das
AT 5 A

Ee, 2 a2 Ve w2 &8 8 HS o183 FAE w4 flo] A ¥ 3] FelM A dxd 4 e



[0054]

[0055]

SIHS31 10-2025-0025880

2, SEo-2#ae Az FA] mAEo|t),

u}
T3 B o] dAAdo] wE | FLPER AtE w5 e Zelelae] 540 =, (a) TEM oW A, (b) FFT
E (@) @lole] Fo] B BAE& A 2B, (e) 2

olm=], (¢) #lolo 5 AASH7] 3 HRTEM o] WA,

gk abgk 2 (f) XPS ~#HEfolt}

T4 B oago] dAAde &, M2 g 0x/G HES Z2E &5 2 SEo-meRe 54 Axtz, (a) g
2~HAEH (b)) FIIMG) Y F+EAY 1d/1G, (¢) XRD ¥, (d) XPS 0/C H]&, (e) AT A (A : pHY
g2 A 0.7-SEO-ef A 2] AEel A9 wal) 2 (f) WA},

= 5E B oarge] AAAde @i, &4 % SE0-1ef W] XPS FA} 270 Aot

T 62 ¥ o] g o] wE, gid AMEC] XPS Cls HZEFA #e Ao, (a) &8 213F, (b)
0.3-SEO-22j®, (c) 0.7-SEO-zej=®, (d) 1.0-SEO-Lefa, (e) 1.3-SEO-rzfad H f) 1.7-SEO-Zz&a o]t}.

=72 onge] dAA Gl mhE, v grfellA SEo-ejde] #Ak ditoltt.

5 82 B Iygo daAdel wE, g ZH Alela AR E Zhzke] SEM oW AR, (a) &5 2, (b)
0.3-SEO-=zg &, (c¢) 0.7-SEO-z&38, (d) 1.0-SEO-=zzj8, (e) 1.3-SEO-Zza=d 2 (f) 1.7-SEO-=1j8 o]},

T 9= E_ tlehzﬂo Q] A)
(SAM) olw|=A],

o) 2
9] FEL 29

>

AdA oo w2, (a) 0.7-SEG-12f& Eo]=9] TEM olm|#] 8 (b) i Ae 49 3|4
¢) 0.7-SEO-Zrefdl Zeol=e] HRTEM o7 B (d) 7Pd=tele] s SAD o] w| <] (sheha] 2| A}zt
A HArzg) B o(e) EHlola W AdAe) Ata S Ak 0.7-SE0-T1efa e o]
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Q): o139 33t olmA), (¢) YH 120 mm 2 1,200 (1,200 mm SHEIS] A|E A3} 250 Q/sq)e] T]z~#A
el 3

g2 GAs) AT FAF hE

Aol A AL E s ool Hlal 7heks] AWl ¥ wdgel vlal TAHow Hysr)z k.

B owgol A ALSEE gl ¥ WAl J%e A APed @4 Y ASEE dude fol5g
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g3t A7) AzE A BEAdS 3 x 7 B Tk 223 Hsta A% HEo| & SUS FH w2 o]
Fetth, FLPE 342 283 Jgstel] A7) Sd #A9S #3AA s £, 223 3o dxd A
25 o] &3le] 13 A 17 T koA F=a3it}
A1-3EA(S13) = 2#d Zelo)la B ATt 7] A1-39A(S13)+= 47| wEld S BAds AdE g
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g&oz, A8-0HA(S80)= SEO-2#l®B Z#o]aE A dAloltk. Ar] AS-0vHAI(S80)= A7) A SEO-L
YA Zo)aE FFH5/NE-S (DI water/EtOH) &vol]l AV T &3 A ste] FA3T).
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A7) A2GA (S200) el A AR = 900 WA 1,100 rpmell A 25 WX 35 & ot A sic).
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o}

Uheo 2, A4EA(S400)= T ZAY R 4
ol A 7hdAte] Akst Zed YAE A el

Aq71A, 47 A EE AlelZelA 0.2 WX 0.25 g9 7=k 4tsl add fdxE s A7 SR 2 ol
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Az3,

I, 91 A PET 7|#e AFAHoR eV 98 W/ oE APE F3ss Zo] ughz s,
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dolae x& 7xH FA& Jeig. 29 FHelae] T e Sl Y Sdelas] MAeE
wAskel AAeialtt. el Seolae] Sl digk wAA A FLPE g4l Hit S5k 5691 A2 T
AR FHelas AddEs Heldrh, XPS Al mEw Tea Seolas 89.4 %°] WAt 10.6 %9 Ata
2 AEe A dwbqeR, T Aubs FLPER Ak aea Felelart =2 sehd 3 pxd REAdE
7P AR S AARET

ol = AA SEO-a#H o R AZkHETE. ARE
goh. AFelAN w4 2 Edo)aE Hummer®] 7AE
A

oo 2
g —\ﬂ‘ Oh) AN
rir T

o
&£
oo o
kS
L)
32
K

e
ol
st
oM, }m 2

N
i
° lo
ol
i
o
fr
[ep)
S

.

f

-

rlr

N

N

Lo

8

2

BN

ol

i)

=

>

a2

ox
2
ol
ol
N
O
o
x
rlr
e,
z
2
o
fr
o
oft
gt
O
o
» H
>
ot
2
N
s
i)
fo ¢
ol
ol
i)
z
ra
w
=
7
M

A
12 K
1 & o
(o
o
WO
rl
ofj
1o,
4
)
i)
il
=
o
o
24
Lo
1o,
fu}
o
e
|
fru
r{o
QL
rlr
2
oty
ki
g
4
)
el
il
&
e
W
o
)
o 7
)
O,
Ll

w
=
T

Aol BAeltt. SEO-Trefae] HAl= pH 6 o =Ee wi7bx] 25uk A2 sl A 10

S oy W AFs e As 2§eth. HC19 ghgeh EAZ o8 W AlFHSAL o
BA #gol Z a7 Hummer o] 7HA® WS $3 GOE sk A4 nla] o] Alx A
Z 1ot SEO-Zrefde] destd AA A4 AP EZAeldS Ad & Thedt

i
fr
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=
e
N
)
© e

Mo xd

£
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WA ghekel
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=
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et
2
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offt
ol
2

, ge ge ol

4 54 gm, ve guz TA%E £E Q. o714 2AsE ANdE B o

wopol A Babel A4E FhA Aol B wye] Abdel I Avd F 3 o A%
]

oh. webd olate] AAdle] ela] - wo] AFE oA ok Hr},

AAlefoll A ARgE A5 ofefel .

Graphite flakes(< 20um, synthetic), Sodium Dodecyl Sulfate(SDS, 98.0%), Potassium Permanganate(KMnO4,
99.0%) % 2-Methoxyethanol (2ME >99.3%)-> 2Z+Z} Sic-ZL@l®a-AldrichollAl 4Tk, 3F2H(95.0%), A
(85.0%), Aatsbr22(34.5%), N-TIH|REEol|=(DMF 99.0%), 1-wl¥-2-7 &2 = (P 99.5%)2 AH#seh(F)
oA 242k gttt " 25-&(95.0%), 2-Z =& (IPA, 99.5%) B wEh&(99.5%) 2 the st A st
Stt. Acetonitrile(ACN =99.9%)2 JT Bakeroll X T+ 3tt.

AAle] 1 : FLPEE 2#¥ A

ol d Aol 2 EelolaE Aty el o wH(FLPE)E ARE#thal Baudth, FLPE= 253 o3

(JAC Z=3F KODO 3010, 40KHz), SUS #H ®kg7], ZZlHEztEF 2o dI(PTFE) wi (Materflex 96410-16)

% AT FZ(Masterflex, NO.7523-47) &2 TAHAT. S ZAAE Flshy] 98] 51 &% 5g& SDS 77mgo]

2ol 24 100meel] ZAAIZTE. 29 the EARelE 5E b 259 AEsta dE ¥
H

nQL'r
L
il

EL
3z =

B uk$7|2 o]}l FLPE 34 Z5ute] o stol] BAtAS 3 [, By 2xE 289 ¢
Zo] AAH AYE AREste] oF 156TE FASHT. v & AAE FAFAE whg7lol A wjE3tal 500 rpmel
A 1A17F ZoF QAR (LABOGENE 416)3}0] vlaldx] @& Fdomiy afu EAde Rasidn

AAld 2 : FLPEE A a3 Z9o3E o83 SEo-He A

SEO-2 B S& FhsteE gL = 20 v} vk, WA, Ao 1e4 A" FLPER FA4E 29 Zdoas
10k rpmollA] 30% F<F YRS ] HAA AT, Hd"E a#d Zeo]laE HS0,/HP0, (18 me / 2 me) Euf 2
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o

R84

5% & o3 Asgitt. EgES 50 ColM 71gdsta 10 ¥ Fot
sk o Kn0,E =38 H7tet o

o el

(B X2 PN'

ol

bl (402 K0, A7 F

. =
D 50m0) &uje] EEE] Hdrk. 1% e 30% HO, 3 mé & HIFsEa 10 T oA 20 B Bk 29 Ags)

Ak, EFES 4 T 2 10K rpmoll A 30 & Bt YA EE St SEO-1Ew EdeolaE FA™AIZ Y. SEO-13H
ZeolaE AAE7] Yl SEO-LfB I HAES DI water/EtOH(1 : 1) &u] EFHEo] AEAIA7|L 20 B &<t
Z59 A, olele FA gL SEO-zEf® AN pHrE tiEF 60 =EE wizhx] AEar 2 AR
AtelEg Fal Hd 4 3] REESIITE. 1 B S v AlE(olet -1 iy $Y, 105 o) Foll gk
AbslA|e] AegulE 0.15, 0.3, 0.5, 0.7 2 0.88 ZAFAT. FAE SEO-2A I} SEO-c-LejBe & Ad

FA71%7] (Mareuda, MLB-9003)& AF&3te] -90 CollAd TZAZEHSI.

AA 3 AHE aA EHolaE o] &% SEO-THW ] FA

FA8 2w Eeela B (c-dle)e AsAl 1 TRl ulste a#3S 0.1 WA 0.7 FHHF HE=R
248 RS Al9stais FLPEA] o8 A" 2w Zdolaet Hd3 Ao 7lFE At

A A R AR A4 RN Agsel FRE A W AH F oAl SR ARsd,
Fepel EAkE 7pgateE] 4bst :’—Eﬂ*d AR 21,000 rpmell A 30 B Al st A 7hgatE
A9 A4 AR At 2 QARTE Bedan. 9N TAYE FRA A Bt 1o

(Dimatix DMC-11610 Z}EZ]A], 10 pL)ol ¥ t}2 Dimatix ZHE (DMP-2831)= =
SEATE. APE Fole o AE] R ARgEer, ddlE dEe 37 T ALolA 12A7F 9k Az
=

¥Q & X[ fob ofy

}‘\l.

-1 o g %
o vE= 1 g/l 2 Ax FHAvh. A ZdgE sl 7%?*1}114 G %1515— %133& 7HEZ]
= Q!

=

AA 5 gadA IAY AT AF

7V AE] Ars g QA BAAS 0.45 pne] Y ESSF 9 2o (Hydrophilic membrane, HP020047D)
JEE ARt g oate] 7pgAte] kst e 4k ZH AlolaE AAsIGT. AR HE AlolAdA
0.21 g ¢ 7%*1}114 Abst gl RS He FFF/AES (101 EFE 2 mloll §A F &8sl 1=/
TAY R JI AT, JIE YagA Z3-Y FAP]o] A F PET 7)o A3 (A4
=7 Xtﬂ_ Oﬂ‘é) T 7T ARddA 12417F A=x3FGITE. A8 W PET 7|$E AFAH R wHEY] {8 Uv/ &

Hl3o] 1 : Hummer-methoddl ©]3] =% SEO-r@|¥He] §HAl

2k 20mlol 1@ 150 mg, NaNO; 75 mg Wi 5&3F 253 A2atalch. &l Kn0,E 50 mg ¥ 0 CellA
B A7 & Ao e gofo] s = 1 ooleE (10 1) & 100 mlell FUth. o}7)el IAtsteisE
3 ml H7bshole. o] %, Az B °

Al 20 ofsf Az

e

[e]
o

w2
=
N
H

)
s
i
o,
Y
o
=
flo
rO
2
b
()
2
ot
B
el
o,
£
1
b
rE
e

SR FF de] 2

A3 e 1 : FLPEZ AAE ¥} SEo-1we] EX =4

A% Az #AnA olu A= kve] 714 Ao A FEslE 1F TEMS AM&ste] Ik, 23
£ EbA 28]=(400 WA F2) Yol "ojrmgla 80 T gfal2olA Aok, kw2~ EZ S RAMANtouch
532.07 mm #eo)A7F A2 gt 2 3A (Nanophoton)E  ARE3le]  ddh. XA FAA B33 (X-ray
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photoelectron spectroscopy, XPS)¥} XX 3FA(X-ray diffraction, XRD)< Z}ZF Nexsa(ThermoFisher
Scientific) ¢} D8 Advance A25(BRUKER)E Ab&3ate] Fa= vt A W& FAF HA} @w| 74 (FE-SEM) o] W] =]
o} el v (M) oW A= Z+zt FE-SEM(JEOL JSM-7610F)2+ OM(Olympus U-MSSP4) o2 A9tk MZe e
B2raS Si/Si0,  $lolHe] "ojmgla 80 CollA  Hxste]  #=H|EAT. WAIFE Source Measure
Unit (KEITHLEY, SMU-2450)2 Ab&alo] A9lth. @Age] A 8E Axd7] $iske], 71F 2717} 0.45 me) A5
d vHE o835kl SEO-zEf¥ AN S W ofFetar, 4] SEO-Ei¥ ZE Aolas WAl Axsigith.

AR 4 a2 oA 0x/G H 0] 0.394] 1.7 Aol7F IR AskAe] oS WA AT, A2 g2 0x/G

Ao SEO-z#l® AMEZe gt A dlolEE = 4(a)dA ¥luEch. ¢4 2d 9 v E RE
SEO-1#j® AT G WI=(1353.12em ), D WI=(1538.82em ) 2 2D WE(2703.36cm )] Al 7bA Fo mas
Jebdth, a8y 93 A5 842 0x/G ujgd wEt gz, g ¢ M=ol uls) 0.3 v]8(0.3-SE0-1
#e)e]l SEO-Lefde] ¢ W= v D‘ Weste] 3oz Qe o Wk D WEE 0.3-SE-2dRelA o 73

233 2D ME= 58k AR b olg1gt Ayt =4 W ET 0.3-SE0-2e W] o ke Asle
g BoEr).

0x/G Hl&©] 0.721 SEO-z#jeel ohaire fAkeh ehut 2beh sfelo] gt AbshA]l o] o F7hghel whet
Hl£o] 1.0(1.0-SE0-zefx)el™ D e 9371 4 o ZAsixe v 2D W= 93 ofsfxich, ®3 ¢ M=

H37F o 5 Aol o}, 0x/G H]&o] 1.0Rth & SEo-2#¥ MZ% D wis 937 #sEa ¢ Me 9=
7F Wolxy 2D M= 947}t #AsE FAEE 43S YERdd, G band, D band, 2D bandE 247 Zd Fx, 7
A} FAA 2gBe & 4% A4S JEWEE Raman A A= 0x/G B)7F S5 SEO-LgB o] Absl 4
Fo] & AL o & .

o|Z FIl® AN fal, & 4(b)ol yebd mpel Zo] . 7 0x/G H]E AE9] 207] SEO-Z# W ZeolaE B
Ak, ¢ M= 339 FWHM(full-width at half-maximum) %te] <=4 ID/IG S Z =Y. A=
ID/IG W2 FWHM %2 0x/G ®l&o] F7hghel uwhe} F7hekeh. SEO-1efld-2 Abstwol] weh 7 7k M52 o
= F Ade Aoz ®Htl. 0x/G v Eo] 7 uel AL FASHA He A3 E zhe= Wb H]Eo] 1.0 0] el
AL fAeHl e kst £FS Ueiith. dukRow 0.3 9 0.7-SE0-2giHe] gk Abgk sjEle 2D W= o]
39| ¥ Zmel W& ID/IG E FWIM(G) % SHolA G0 hnt Atz sjdy 27 tEn, o& SEO—ZEH‘ o]
o Aslrg JEAogn Aty AL HolFr),

A¥e] 3 : SEo-ze] XRD e EA

% 4(c)E 0x/G ¥]&ol thdk SEO-2ej¢] XRD ¥ v wE

| o3d gl (101) AWl sidshes 240 olx g 99 4309 g 93 E YERAY. AR 0x/G
Hl&o] 0.3 2 0.72 SEO-Z2A= 26.302 04 73 & Fx 3 E yepdd. 23y 0.7-SE0- zapu 7
9, 0.3-SEO-r#j & @ 0.7-SEO-zef Aol thall z+zF 1.06 © 1.59¢ &< =] FWHM ghol ol&] Sel&E= wie}
Zol FA Azt ozt 53011@. 2bsh AEIE YERE 13.82 294 ¢kgk 917} 1.0-SEO- zawoﬂﬁ e
AlZetal <l AXRe] B AF wAlA A AxE Tl VIRl 5A A9 T A dERd. 4bs)
¥ 3E 1.3-SEO-2#lPell A © ZeiAm 1 Y= 12.96°29 e 20 gog o|Fdrh. 1.7-SEO-1#W e A
- A Sz slEEE Fart o e wbd ksl e dig YaE o @vkEgxa g we gkl
12.14° 2 A% o] &3},

HolErh, 4 adgd ZdolaE= 22 (002) 1A
A

mm ©

XRD sHRle] Al e

=t
sARE Bl go] 1.0 & Zshd &4 ?iﬂ AE ] f\]ﬂo}ﬂ *kd N7 L}EME} o]# 3t A= SEO-12)
o] FERAA L 1 A= o

Aoy gnt Ak A Aol dA gkt AFst 93E 0x/G Ml Eo] SUHskel wet &
e 20 FoE o]Fdt F A4S 1.0, 1.3~1.79] 0x/G ¥l &l sl 747+ 6.40 A, 6.80 A % 7.28 A
olv], o] SEO-ZzEfdo] Tt FF9] 4kA T aF R V5IEASS dERith. o83 Ay 0x/G BlE
o] F74ghdl whel SEO-1¥jde] u zbstEl= Aol U5S ws| YUERdTE. Zreju 1.7-SE0-1EfHe] A9
7.28 AS] T3k HA0] G0o A5 9.5 ARt} ol Godll Bl AbstEIF AA AW EA =
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A¥ e 4 : SEO-TFWe] XPS 2HEY &

1

T o4(d)el vhebd mpel o], XPS BHW S AFEste] SEO-Z#R e 3eE x2S BAEET. & 4(d)el e
owkey o], A agiw Edo]a= 81 WA 90% w4 B 10 WA 19% AR FAEE e S F
ATt = 5 oFd AT SEO-Ee] S A1 vl et EAEE 1R E et S5 &
el A HEd W5 ((Pt) AT XPS AlAS £HlskE b }%EJ 71kl A S}, AEEe] SEO-1Efde §-
glo] ket A FAo] ekl SEO-1Hus AAskEd anAolgte s FRAANAFT. 0x/G HEol T
7hetell whel w4 W& ZEjee] 89.37% A 1.7—5120—.1?4159] 81.13%% HAx} #Ashs whd Ax v &L 7t

2E B2 B gl vEste] S

Ox/G W&ol Z71gtel whegl SEO-ref el =2 AH3l 52 gnt Abgk 9 XRD HlolEe] Ao} YA dTE, = 6
of vjEpt whe} o], SEO-1#fj¥e] Cls H A& 67019 8 Aba 3 715 1w C=C(284.6 eV), C-C(285.5
eV), C-0H(286.3 ev), C-0-C(287.4 ev), C=0(287.7 ev) % C(0)OH(288.6 ev)C=0= & HUc}t. C-0H 215 &
= SEO-Tefj® AlEolA 7HE Ale kA sy 1Ed o= wE AT, 1.79 0x/G BlEellA SEO-1H
C=0 % COC 139 o Z4d 925 Jepdy] Alzet), o]gfdh Axps FzxolA G0 Ayl A3},

A3d 5 : kst gufjo] i3k SEO-ZfWe] FEAMA

T 4(e)dll UEbt mpel o] Abo]d Ox/G RIS ztE SEO-Lglwe] EAMES A SEO-#® HEe] AE A
Ae SAFo=N FH AT, BE SEO-2dw AEE -35 wEY o &9 A A9 e Jehune, 53
0.7-SEO-z2j® % 1.7-SEO-Z#l® M2 747 -41 2 -45 we ¥239 @& vekdth, SEo-zid Zdo)a
o HHsE A4 T ALV o]23t Aoty FRoln EHo] A digh ASTM (Tl WEW |31
<3 flol A"er S YERNM 41 ~ 1501 WV Aol #e F2 A
BE SEO-ZYEe 53 glo] B A 4 9o, 0.7-SEO-zd ¥
AER EARET 0.7-SEO-1i AMES Ehek Ak, XRD B OXPS dHlolEe wet 1.7-
A FEE FASERE 0.7-SE0-1 A A Fo] t] FH R},

~ 40| mV A}ole] =
& YERTE. o]
1.7-SEO-22 8 Al
SEO-Lef AR} %

upeba], = 4(e)ddl YERE vkel o], pH k¥ At AlE A gE SAHAT. G0 AENA APFHem #

2= upel o] 0.7-SEO-ZLEfj B ] FEAME pHoll| Wzket Aoz uksHu). 0.7-SE0-Zei#-2 pH 5-8 H 9

W otgxoz kg 4 ok, M E2 dol o, 11 oliolNE F2 o]
Z

Lo o]FFe Fom Qldl Eakdol 3

M A9 @t

7ol uf

om0 2
ot flo o

rkﬂ =

AAE v get, 0.5 mg/ml FEY HA =
L = A5 FoF AAHESE T, ¢4 a3 v‘i—*&fﬁ
Zberekr] A Fela A5 S glEE MeOH, IPA, 2ME, DMF 2 ACN fujoA] k73] &
NMP, H.0/EtOH 2o gl 48 agde]l ¥ Y2 EAAS YERNJANE, tiFite
o 43 Zrepekskth. ) 0.3-SEO-Z#jl®e & 2ME, mP 2 H,0/EtOH &wjollAl 9=
ACNAIM = Fzre] RabAde el ol &uf oo [PA &wi7} 0.7-SEO-zzf ol th3
2 g3, 1.09 0x/G v &2 F7F A3} EtOHE =& {1 Z2o] F718te] 97 = 6
A, ey 1.7-SE0-1efd el A9 R F ¢ 4e FE3le] DIFE A3 =
BAAS B, RE A4 SEO-Zg® RAkdle e AE A9 FE VTS 2l ,
A A 9] AFEEE [PAF 2ME S A] SEO-T1f% ik gu2 SelE Y. 3 Rk Akg)
FTe VA 2AIE -5 Bk gE Ad-e AE FAL AFste] B grjoA SEO-zH

o AAgew Aee & 9l

™

ot
M
2
oX
o
£
o
=
32
K

o

mlm
o
rl

=]
RLN
ki3

r
4 A
Jo %

[e]
T
h

[} X%
DA

L

tlo

A3 6 : Pristine @ SEO-Z#¥ g FAlol3q MZ EA

2D 2 £ so] JE dlel @ol, melwe) TxAH FANE W74 547 ARA pelo] 9l
S5 9 SE-adW AEe Ar1A B4 7 AE wE 2w Dy Adas WAFe S3ekd Brlad
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o 2 Aelaw WEHe dY o ¥ k(1 mg/me) 60 me] H-F Aol o FnIFAC. &

3 1EEe 25 Q/sqd WAES UEdth. ENEAE 0.3-SEO-1#iH e WATLS 14 Q/sqE =5 LR

H& e A714 54 vekdch. 0.7-SE0-2We L3 0.3-SE0-2e#l A3 TA3 dAFgS veEhly, o
A

v 7 AEe s fAkgk 2pek Ak, XRD B OXPS ARE 1 E uf gpdeirh. 12y =5 2Efdo] 0.3- B
0.7-SEO-1#ja B} o 2 7324 FAXS 27] wie QA zidel s jAE dr)A 5L EH
ol 7hgAte] Abste] ojd] BAEL= SEO-Eldl Edlola9] o gkl o e ¢k BAol % W4 5
Aol ojgA 7)ofdti=A] =20 Aotk 1.0 2 1.3-SE0-#¥ e WA ZHzZF 141 Q/sq 2 159 Q/sq® &
7helH |, o] 0x/G Hl& 1.0 oA o =& #F9 713akE sy d714 B4 daAgE AS vE
Aok, ek WA gk 0.3 2 0.7-SE0-1#j¥d Kt} HAxrF Am | o= PR Absl o] WEaE WUt
T3 SEO-2AS AAste d 9 f8de Yekdoh 1.7-SE0-Zelae ZE Aolde 7#dES doA WA
TS AT & A e ojHe wde g MEH spgAy Abste] HA o] vhde fujellA =
S A e VA BAS e 2 AEE A4, AAe] &5 ARt 48 5EEs 4%

A 7 . ague] AEH e As 84

% 9(a) % (el ek uhs o], eRle] AuA sbgAY AsE #15] A 0.7-S0- 1 Ee
2 IRIENS AFg3tel SR8kt P24 54 Asteld & 5 o] 0.7-SE0-1e% Felolas] A
FFT ofulAolA] e wish 97 #e 4458 el 2 a8ty oy Zeolas e,
Bhe uksh gol, e} Felola sbgAtelel HRIEN olrlA: Ui Gt waste] o Hw w]
UEbih, 7bg e sk % 9 Aele] FFT o]nlA Hlalt: EE Ul o] we 84 ukgel

k1
el

O,

s
fo = my 2
(@]

o 5 o2

o = 8

o
o 2
~
meoE W ool g Tl (U

3

Ao We wel d tE Aue AYEE Aekste] Eelolas AgAEst yR Geun daxom
ol Mg vehith, B 9o slmdel A0F 0.7-S0-ad9 Felelae) EEL A9EYe 43
o ool VY Fench Ak FF 2871 Fe] o ks AS Frhm HA@TH o| @ A SE0-71
Eedolar} AbgAe 99g wet AEHoR At AsksHE WA A GYNE $4E TRY T
e

B 2oL BTN 0D S0 TR ALY A8 PGS W) A AP A
GAE e e A9e A Zelo|A(c-adlR)ol A AsE ST, £ 108 A2 BE 0x/6
DEE A B AR S0 1A Aoldl WA &E WaE Aol S48 cadnel 2o WA

<
A 1 0.12¢1 7pEAe] Aksl & WHAGLS 7Q/sqE AA
B}l fARSE WAEE gho]l 0.79 0x/G B&7kA] wEE %

ks om, 1 o]l A MAFL 49K Q/sqE AHEH o
2 S7HRT. ool i@ sPgAe] Abske] ol#gh S FLPER AdbE el wEd Ast
A, ol el SEo-zEE Aol i A4 el wAgle] dubdeor A heds uEhig
<

F 7P FHEE A c-addo] Ak Atsr & wdA o] §F ASlg gtk AlE, ol= FLPEER A
Ahel aeje] o ARy " oAan. A3 54l AA NAE olwE AN fla

Ox/G H]&°] 0.3(0.3-SEO-c-1efd) o2 bt c-refae] x4 3 sjehd 545 vugn. = 100 vepd
upe} o], #hRt bk wlo]HE mluetd @ c-LefE s} varsto] 0.3-SEO-c-2 oA G W= =7} of
oyl D e AF3oA o 2 = vEid. fARHA, XRD s' ] HlalE 0.3-SEO-c-Lef A (1.07)
AA T F2 FE AstE Yehlie, 0.44° 2o] A 93 olFI A A -1 (0.784) HE ozt
Y ¥ 0.3-SEO-c-ZLefa o] FVHM #he= dsdnh. ol#d vjal= 0.3-SE0-c-2ejdo] 7] c-2eaol )
kst e mivlsie et o 2 AkskE UER S AARRIT ffol A ARt 54 7e2 c-1eadt 0.3-SE0-
c-1#f ¥ Abole] FEEE ApolH S AlFshA kAW, TEM 412 0.3-SEO-c-1Ef@oll A sl | 7% 54
e gad SAS Aledt.

pal

B
&
ofj
I
)
s
o
X
-
N
Ho
ot
re
o
E
Hu
u
kL
N
2
-
i

L 110 ypebek upeh gro] | TEM #412 +

o E3, -2 Yol ®Held e EEo] wEHY. rﬂZX*Oi, %= 10(d~e) ¥

Epit wpel o] 0.3-SEO-c-1ef ¥l ZEola: 1y BBl gl A 9 g A5 ¢ ¥ £SEE YE
w, FLPEZ A a9 Zdo|Fol et o] 7Hdatels whegh 3 m Hu]o] Akst dojo] BT}, o=
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e g B A Al EEo] SAMEHNS Aok, gmHor ve] sAS FASH @9ky] wiel
wEE Swolae] g vl FrlEt. oA c-addo] AA AT wEE &9 AR A deEs
AAdar F5. = 13914 = o] 7HEE SR E] fs ¢ 259 A" % I 0.3-SE0-c-1ed &
oj=Lell thal SEM SAstE FAAG. ApgAE] SH2 Edola TPEAECl wEE o, o= old dd
of At g 2E7I7E dudoew RAEJY] otk Wikl rPEAY S A% 253 AY Tl weEls
ZX07e. AR AP (AR Al maw c-agde] Fd FAs A9A 7Pk AksE o] F 68.1 mol
A 1.5 mz g, Boh Al 289 HE ZRAAE AR 9 59 aw ZYolaE A &
ATk, FLPEZ Atd T Zelol=e] 9, A9d 7Pty Atk o] 245 Z#jd E@lol=o)7] wi:

S AlEksith. 0.7-SEO-1Ef EHeol Aol i3] dzgh Ak JERd o]lF vl 0.3-SE0-c-1EfH Z#
olZe] A E F5gt &ujel Aoz vt ojeigt Aye MEA gAY Absv i E4bdE @4
FdE AT 2 5 SHoA 1FE aHd FeolaE AN F dSE HoFEr.

T 15 WA & 170 vERE vk} Zol, AgE TEfde] ARM A4 FAVE EF 3 m oo R 107 o]
FAE 2t AMA graphite microplatelets®]™, WHHO| SEO-c-Z#|H> FA7F 1.5 m ©|3te] &25% (few-
layer) e o2 FHE Q).
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