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Al 18l lol A,

A7 &% JAB)E iron(Ill) acetylactonate, cobalt(II) acetylacetonate, nickel(Il) acetylacetonate,
manganese(II) acetylacetonate, magnesium(Il) acetylacetonate, bis cyclopentadienyl iron(II), bis
cyclopentadienyl cobalt(Il), bis cyclopentadienyl nickel(Il), bis cyclopentadienyl magnesium(II), bis
cyclopentadienyl manganese(Il) ¢ H<% Zdo]Ew, iron(lll) nitrate, cobalt(Il) nitrate, nickel(II)
nitrate, manganese(Il) nitrate, magnesium(II) nitrate ¢ +% Yo|EZo|E, iron(ll) chloride,
cobalt(II) chloride, nickel(II) chloride, manganese(Il) chloride, magnesium(Il) chloride ¢ H% &=
Z}o]=<*, iron carbonyl, cobalt carbonyl, nickel carbonyl, manganese carbonyl® +<7}Ed, iron(I)
cupferronate, cobalt(Il) cupferronate, nickel(II) cupferronate, manganese(Il) cupferronate, magnesium
(1) cupferronate®] &< cupferronated oA AEIE 3} o] A4S AAste] AAAE AYS EAoR &= AR

s 2354
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7l € & oF

£ AL A Al B Slow, g AT BaRAl i Soe) TR Bz agd
WG @ el Seetel meel M A Astuo] AU 9A om, Avddl g% FEFe o
S Een AT 4 Qw, BE A BE, A LGOS HURE A4 st Aol B Aolt

I B

Zefe] ~mlEE(smart phone), Z18kE TI2~Z#HO|(UID display), AFESQIEIY(ION), A&zt H-3% S F4
91E]F o]~ (human interface) E & o]Zg}o]A(home appliance) okell T3k H=}7]7]2] ]‘j——_'\j“’}‘ tEo], A}
& AT Fur(lz) 90 &4, Axr7] 329 -7 A3}, AAEAA L NFC) H FAZFH 7] (WPC) 9
g3t 9 AxA S}, xd?<}~|tﬂ(RFID) Al=®] o] Agitor g, Asake] dA-F417]718ke] Fdow <l
st dg HAGAV7IEREH WEHe dAgR gk F¥ AxrI7Ie Feu 22E R A At
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A7k FEE S ATAE EHSHE @A 2 (0 7] e 4 e @A aAE 2Fstn Qo

A7 AdAedES e -CO0H, -OH, -0~ 59 #&71& 71z 283 SAlol=E wa Alxd|oF gt W7
2ol don, ZAEr7t F2 o] JPgAty e FAE &% ¥ A ZWo] sF Fiel HokE=
EAZE L, w55 Z® dAAY B F gh BAE 7HEEA A st de]l dFA o R AgE e,
ol a#jAe] 27t AAA st ARpste] HdHo] stelA A HE EAE LA

Eg, &uiE ARESE Alx TAY SHelA, FA S pl $43, BEE 9 X AN B AR Al
e 8Ts, B AV|E ogh A FA H ARES ol sk W] AT EI 24 =
Ho M= oA AFdEHC] At o] A(HE QA =i, A} wiet Al B4 iR adae] =
(melt viscosity) ® 23 F(screw)ol 23t A& (shear force)d FFo R errd T F&EFo] £AHM

HAAA = ZA7E AATH.

1 0001) =375 A12014-0102480%(2014.08.22.)

(E3&3 0002) sH=3/)E3 A12016-00259873.(2016.03.09.)
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w3k, Eoubgo] o AAde uwEl 7] 3% YAKB)E  iron(II) acetylactonate, cobalt(II)
acetylacetonate, nickel (1) acetylacetonate, manganese( II) acetylacetonate, magnesium( II)
acetylacetonate, bis cyclopentadienyl iron(II), bis cyclopentadienyl cobalt(Il), bis cyclopentadienyl
nickel(II), bis cyclopentadienyl magnesium(II), bis cyclopentadienyl manganese(Il) 59 oA AEz+=
=4 ZAYo|E, iron(ll) nitrate, cobalt(Il) nitrate, nickel(II) nitrate, manganese(Il) nitrate,
magnesium(II) nitrate 52 oA MElE= T4 Yol|EZo]ES, iron(Ill) chloride, cobalt(Il) chloride,
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nickel(II) chloride, manganese(Il) chloride, magnesium(II) chloride ¢ oA XElH =2 e}o)
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WA GAEe EFehs Aow olsslelo} dl,

B oo g2l gouA W @, J1EAo AL BAAQ GolB EFAA oV AEHE BE folEe
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71Ag =4 44kl Mn, Mg, Cu, Ba B ol&9 & FolA A9 shprt TFE 5 vk, 1 o224, Fe,
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cobalt(II), bis cyclopentadienyl nickel(II), bis cyclopentadienyl magnesium(II), bis cyclopentadienyl
manganese(II) &< TolA AMBE= S5 ZAo|EH, iron(Il) nitrate, cobalt(Il) nitrate, nickel(II)
nitrate, manganese(Il) nitrate, magnesium(Il) nitrate S92 oA HElHE F% UolEdlo]EF,
iron(Il) chloride, cobalt(Il) chloride, nickel(Il) chloride, manganese(Il) chloride, magnesium(II)
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5 um Ao &4 A 0.2 g, 5% ATA 2 nmol, FFA|(capping agent) 6 mmols WHE-7]
iﬂ‘i’l, —?}%“\]ﬂ‘jr. 271 Ed=S dFVIY =Y Yo A" F A"E =i E A=

0 CT/mino® g2 600CT7HA] &, 600TA A Fe S=5
= AT 7 Aol wE A 2A, 54 A5, 38 Al(capping
7] & 1o At

vH]al el (Co-precipitation method & 4% Fe0,.7F EA % GnP)

FUEEE AW ko] 460 mlE T
H0.5 % ojzl Eel 3000 rpm oA

4
o o] & A A7) A 2L mA HCl 3 R4S 99t

o} =& pH 7F 571 @ WA SRFR AIHS B $ 39 150 C oA A
ZAAY. A7 B4 ol 1WA o] =(60)E AUk A7) G0 1 g & 800 ml &vlel ¥ 30 ¥7F horn
BY AU7o]AS o] ga) EAAZTH NEIA muk AEE Gxehu] 7] Bl gl Fe' AT7A9
yolth. pll 7} 10 E: 11 o] 2 w7y

iron(I) chloride®t Fe AFA < iron(Il) chloride 2:1 ¢ Wz o
O WHkAI & Nyt Froll 9Js) ez Yzt

hrevolss ¥ F, 20 ml NoHos @Atk 85 T oA 8 A3E

F7] &S 3000 rpm &= 30 min b FARE F, FHRFS dES2 AFHsE AGE pll 7F FA O]
ﬂﬂﬁ HERERGITE. 7] &S 60 T oA 24 AIRE Fot IEFBA xS Y] AES B8 A

=]
=
5 9.

vl e|2 (Hydrothermal method & A% Fes0,.7F E4 % GnP)

7] wlie] 1004 A& GO E ethylene glycol(EG) o 831417 1 mg - ml GO/EGE WE F 0.75 g Fe' ATA|
iron(Ill) chlorideE Y¥al 30 #3F AyAle]AE o] &3] EAAFY. 7] &Ho] 5 g NzAc(acetate) & W2
H 30 B3F nHRAHT. SESHo|H Y] &4S War AYE F 200 T oA 24 Al Bk f-AEITE A
27 N7 1A 78 B3l 44AA daEs o

A Ao 34

A7) vlale] 18 714 270 BAE x§s AU AC CHy, 4714 Hy, B4 71A ArolAl 10 CT/minZ A2
oA 1000 T7FA] &, 1000 ColA 5 min 5% 255 FX, ©] F Hy, Ar7]Aol 3l 2714 238 A&

= I

A Ao 35
A7) Hlad2E 7)1 270 'BAE X ES AFUIAR] CHy, #71A Hy, 224714 ArdlA] 10 C/minZ A=
A& 1000 CT7HA] 52, 1000 TollA 5 min &9 %5 X, o] & W, Ar 7|A|o] 23] =271 25 A&
S dAt.
317] Elole A7) Arjo] B HladEodAe] Alx 218 1A ST
F 1
Bl 2A) & ATA capping agent | ¥A# 7] |- GA
A E917] ex
A 1 GnP iron(I) oleic acid [N, - 600 C
acetylacetonate
A 2 GnP cobalt(1I) oleic acid N, - 600 C
acetylacetonate
Ao 3 GnP nickel(II) oleic acid Ny N 600 C
acetylacetonate
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A A4 4 GnP manganese( 11 ) oleic acid [N, - 600 C
acetylacetonate
2 A4 5 GnP magnesium( II ) oleic acid N, - 600 C
acetylacetonate
2 A4 6 GnP iron(III) oleic acid N, - 600 C
acetylacetonate,
cobalt(II)
acetylacetonatex
A A e 7 GnP iron(I) oleic acid N, N 600 C
acetylacetonate,
cobalt(II)
acetylacetonates
A4 8 GnP iron(III) oleic acid N, - 600 C
acetylacetonate,
manganese( IT )
acetylacetonatesx*
A Ad] 9 GnP iron(I) oleic acid N, N 600 C
acetylacetonate,
manganese( II )
acetylacetonatesx
A 10 GnP bis oleic acid Ny - 600 C
cyclopentadienyl
iron(Il)
2A)d 11 GnP iron(Il) chloride oleic acid N, N 600 T
2 12 GnP iron(Il) nitrate oleic acid N, N 600 T
2 e 13 GnP iron(I) oleylamine Ny N 600 C
acetylacetonate
A4 14 GnP iron(Il) chloride oleylamine N, - 600 C
A A 15 GnP iron(Ill) nitrate oleylamine N, - 600 C
A A 16 GnP iron(III) octanoic acid |N, - 600 C
acetylacetonate
2 A4 17 GnP bis octanoic acid |Ny N 600 T
cyclopentadienyl
iron(II)
Ao 18 GnP iron(Ill) chloride | octanoic acid |N; - 600 T
AA A 19 GnP iron(Il) nitrate octanoic acid [Ny - 600 T
A A 20 GnP iron(II) octanoic acid |Ny - 300 C
acetylacetonate
2 A e 21 GnP bis octanoic acid |Ny N 300 C
cyclopentadienyl
iron(II)
Ao 22 GnP iron(Ill) chloride | octanoic acid [N - 300 C
AN 23 GnP iron(Il) nitrate octanoic acid [Ny - 300 C
Ao 24 GnP iron(I) hexanoic acid [Ny - 300 C
acetylacetonate
2 A4 25 GnP bis hexanoic acid |N, N 300 C
cyclopentadienyl
iron(II)
A A 26 GnP iron(Ill) chloride | hexanoic acid |N; - 300 C
AN 27 GnP iron(Il) nitrate hexanoic acid [Ny - 300 C
A Ao 28 GnP iron(III) decanoic acid |N, - 300 C
acetylacetonate
2 A ¢ 29 GnP bis decanoic acid |Ny N 300 C
cyclopentadienyl
iron(II)
A A 30 GnP iron(Ill) chloride | decanoic acid |N; - 300 C
AAd 31 GnP iron(Ill) nitrate decanoic acid |N, - 300 C
A Ao 32| graphite iron(III) oleic acid N, - 600 C
A Ao 33| graphene acetylacetonate oleic acid N, - 600 C

_10_
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A4S A¥dEts 12 EXE F A4 F5FE ZAs] Hsl, Al 1 UK AAle 35, vlae] 1 9
Hlale] 28 $2%5% 10 C/min & 900 CT7HA €& 7Het & A9zt Al $oll A F5 ddsigltt. 47
A 1 WA A 358 BF FAEA R, vlad 1 2 Hlald 28 2384 &tk A AAd 1 WA A
Ald 355 74 A B gaFol ZEEHO Qo] m2oME FIFol EAEE Abkd o8 AtstEzA] e
W, vad 19 v 2% 54 QA7 AFA R wEE7| wite] 129 A AbstEo] o] i

Yol 2 F
= Z)Asden], Aale 1 UA AAlel 35t GAAtel=h Thesl YebkA, vlate] 12 Al 2= AR}
o]=7} 10 WA 20 mmE -4 = At}

EE QA Al AN 1 U A6 e 7Y, K9AY, S99 B A¥ow 47 ne gus
wglont, wiwd 1% w2 PR Fejrre et mebd dA] Aolzsh FejE F& AT
w Al whe tEA dehgor, A4k e F4 AR Alelx 9 G4 dxel AgTxel neh @
B EE, A5 A7k s 9] W ol WA Aol 2He] s Aow wuH.

EE, % 4E A% AsAEe] BY REZAS $RE FAAA A ol AA, BamAle] Foe] BA)
54 %e AT GPE e EAS A BY T2UL BAT + AT W 42 gdgs A7
2 ARAE Fehe] Az AAAE] A9 b Tl GAbEe] FAHo) Yk AL AT F AT

Tg, &= 5E 2 EHol o AAde] mE dAm AHAAEe] FAAA drjAdelu]x] 2 EDX(Electron
dispersive X-ray spectroscopy) mapping ©|H|X|2A], AAld] 6 WX AAld 9o whe} AzzE HAxja} 2w A2
REHE Ve Ao, Z7 IIE, YA, 7k, vl AR el 28] EH|E H AFAE Yol 3
A4 Zolth. 747t F45UA HEo] ©ARA $9 Fde XA vEld AL AT dden, T 5o
SAlE EDX mapping OV|AIEZFE F&Fc] W S84 o] ofd 3}stA Azfe] o stolEyE FEH=E
PAE dgro] AT

Ot

-

W3k, Shear stress, melt viscosityell thdk A AL ul3t A] shear stress, melt viscosityel 2] &4 W
A 55 7Y HAA H=E &Asty] fgt Aoz, 747y 10 phr WHE ZFulA|Ql DHBP(2,5-Bis(tert-
butylperoxy)-2,5-dimethylhexane) 1 phr&} PDMSol ®ighst & two-roll mill & o]&3le] EFANES A %3

1

F AES 47e BEASe] o] Y BAL EXE o] §ate] AL

T 69 (Mv ¥ dge] AAd 14 wE Axpsl A
mapping ©lW|X]e]iL, (B)+= H|aLefle] w2 Az}l x}u| A
mapping o|P]A|eltt. & 6 (A)e] ARKIeA Kool AAld 1 &4 xdd ©@aFol Fguo] o] (1)shear
stress, melt viscosity=H5H F&%& B3, (2)wd A 571819 FFol ) oprl¥e 53 A4S W
At gAREAS} géo] B HA i, afo]l TAA &2 AL ST, RiH, X 6 (B)o] ARXIedA
Hol%o] Hlald 1& eAhmA] o] ¥AtEl F49] shear stress, melt viscosityol 229l gk Wi uj

& A mE7ES A ddl T3 ddel IFHEE F5Ho] AR SAHNE A skl

= two-roll mill& o©
% (]

4-5}o] PDMSS} w g3t EDX
two-roll mills& o]&3}o] PDMS$F wlighst EDX

o gl r

&L Ay & el ZAlE A dxete] AHEo, ole oAAHQl B e, T
3 71zl &k wokllA el A4S 7H Aebd ol=RE st WYy B ded B A7) Zhs sttt
= A oldE Aeolrh. webd B wwe YjwH RoWeE ofge] Sl SsA Astoxor & A

100: &4 A
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