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Abstract: Exfoliated graphite oxide (EGO) was prepared by graphite oxide in an aqueous solution of TMAOH.
The hybrid graphene/Zn-Al LDH material was fabricated by the hydrothermal reduction of the solution of
EGO, Zn(NOs), * 6H,0, AI(NOs); * 9H,O, urea, and trisodium citrate. That is, metal ions were absorbed on
the surface of EGO, and Zn-Al LDH material was randomly dispersed on the surface of graphene along with
a reduction process of EGO to graphene by hydrothermal treatment. The composition, morphology, and thermal
property of the obtained graphene-based hybrid material were studied by FE-SEM, EDX, TEM, FT-IR, XRD,

TGA, and DSC.
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RGO/Zn-Al LDH.

Al Za3tth11-14].

olFZ FAEES St EdE ZolLo F
& A3 AY 55 o9 THE HHELEHA U9
B4 Ueida 324 A5, Su, 3dAA, ¥ &5
A, S0l werA T HE Fofol F&HTH15-18].
mehA ThFst HolF4&g o) 83t T2 A4 |
e FRE AW o|FFE FIEEY dAdo] g
HeapEe] ofste] B Ha o

2 dAFoAe dYetA dxar|E 8keld 93
NESH 22 AAAE 717 Zn-Al o|FE4 F4A3EE
o] HAE Ax3AT &, Y72 ke o] v
g8 T FolE ZAlo]=(Exfoliated Graphite Oxide,
EGO)E &M%  7zn’'9} AIM'S EGOEHo| F2A7)
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EGOS SAlol YA Fd® e mH Zn-
Al o|5ZF% F4+3}lE(Layered Double Hydroxide, LDH)
o] AFEA F2=o] 4kd Felel 1#¥/Zn-Al LDH
(RGO/Zn-Al LDH)EFAE A =39t Al=E RGO/
Zn-Al LDH E&A = 533tE Zn-Al LDHZE 13}
JYPARGO)C Hlste] EF HFAo] ¢53tAT =
gt AfEA 2] EdHe| F2E Zn-Al LDHWE
of Jej¥o] AE SHA L Y AEZ E4bE
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EdAe A714, FHoR dAo] e A, Fv,
FAA|, A FFA, g0l 1d] FoE 8§ T+
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2.1. A M=

Tetramethylammonium hydroxide (TMAOH, 25 wt%),
Zn(NOs), * 6H,O, AI(NOs); * 9H,0, urea, trisodium citrate
(TSO)= =S A glol 19 AI9FE AldrichAtol A
TYsted AFgstATh I atolE &AL =(GO)= Ald-
rich Aol Al 48 e gto] EE 4hslete] ARE-sQ T

22. 4

AxH EZE] FZE= FT-IR (Nicolet IR 200, Thermo)
3} XRD (Rigaku Rint 2000)8 A&-3le] #4390k &
A EFE9] €4 AL TGA (TGA S-1000, SCINCO,
245 10°C/min)¢} DSC (DSC 2010, TA Instruments,
T2E5E 5°C/min)E A3t 4ta7|R/ stelA SH
3l9a, EZ2A= FE-SEM (JSM-6700, JEOL), TEM
(Technai G2 F30, PHILIPS) #4-2 E3lo] #1353ttt

2.3. ERE Ozl E ZAPIE (RGO)2| &Y

TP IO E SAIEGO)E Y IE 39U E
Hummers®'H ol oJste] Al z3k¢th22]. AlZ=H GO (0.1
2)E TMAOH €920 mL, 0.22 mol/L)°l|l 73t -2
Al F7HETE ©o]F GO FEAE AR IE ol &3t
of B3t § oy ¥ A4 FHFTE Aol o pH
£ 72 F3A1A F9 8ElE GO slurry (EGO)E <
F Utk o]F 1U=EF7](autoclave)Z 120°Coll A 48 h
¢ A E e H dolxl S dEHEA F
FrE Aol W F Az AAFHE A" T TolE
SAbol= (RGO)E ¥E 7} Ut

2.4. J12}{EI/Zn-Al LDH (RGO/Zn-Al LDH) S&H|2| £+

Zn(NOs), * 6H,O (0.045 g), AI(NOs); - 9H,0 (0.03 g),
urea (0.026 g), TSC (0.045 g)Z Z=F 16 mlol YL
g3zt BatE E3HE] GO slurry (EGO) 4 mlE
Y1 £33 5 120°Col A 48 h B<¢F 1tE 7)ol A
Ay et AAZA ANES AR * SR
T2 Aol W H dE=AAFH RGO/Zn-Al LDH H%
A7} dojxith.

RGO/Zn-Al LDH &34+ 48l GOE TMAOH £
HE o] g3 Yxar|Z uigld EGO FEAS e
S oldd EFHF oS IS A EFs)
aspE 7oA EAg st Az GOE TMAOH
| 7 FOoH ZH7hol GOZE Yxar|e] AER
g Eo] Wojx Uzith 1 olfE GOZF A IES
7EA AL 17] W&ol GOZ7F TMAOH &9 ojs) Z3}
HAS W ZE GO Foll gol2o= £5% o] A
1Al Hol 1 33 GO F Arele] Bx71d whde of
2o GO7} ¥tglEo] EGO7} A= AR A A
ATH4,5].

FE-SEM2. 2 GO, RGO, RGO/Zn-Al LDH®|] W o]
REZZAE A3 Figure 19 YERIRATE GO} RGO
2] SEM o|u]x] Kt} RGO/Zn-Al LDHS] o]m]| =] A &
A FEZ A RGO THol| YA} 22 AE0] B
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Figure 2. EDX image of RGO/Zn-Al LDH.

Figure 3. TEM images of (a) RGO, (b) RGO/Zn-Al LDH
(sonication O), and (¢) RGO/Zn-Al LDH (sonication X).
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Figure 4. FT-IR spectra of (a) RGO/Zn-Al LDH, (b) GO,
(¢) RGO, and (d) Zn-Al LDH.
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Figure 5. XRD patterns of (a) graphite, (b) GO, (c) RGO,
and (d) RGO/Zn-Al LDH.

RGO/Zn-Al LDH &3t E sonicatione 3= 7492+
AE AE v S o sonicationS 33 L=
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Ho]Z Al sonicatione 3} &S RGO/Zn-Al LDH E-3t
Aol vl3l Zn-Al LDH 249 2717} &2 A& &
AATE.

GO, RGO, RGO/Zn-Al LDH, Zn-Al LDH® T%Z
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Figure 6. TGA curves of (a) GO, (b) RGO, and (c)
RGO/Zn-Al LDH (in atmosphere).
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Figure 7. DSC curves of (a) GO, (b) RGO, and (c)
RGO/Zn-Al LDH.
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Figure 8. A schematic procedure for the hybrid RGO/Zn-Al

LDH material.
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