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BRI -5 O B A R, AT BOG A AL BCR R GEA TE ERART, ARER T R, Cu,
Co™ e Fe" S5l W & @ HA RArmy il T8 1, AEAAE N &8 BHE 7 T4l & LDHs, LIRS H T
b, BT, EXF oKl A dl & miiER £, W MgAI-LDHs™ | ZnAl-LDHs!" %, 54, £
BT — P B A R RS RN BT R A B i, H B A v O A R Ll i AR AR AL O
A, o 880 B R bb 2 i AUnT LA RO B A AILTS Yo 1, ELS G4k B 1 109 6 M2, AT
P& V5 Y W B A AR DY, YANG %6 U2 i 1) il % T CoZnAI-LDH/RGO/g-CoN, B A 4L 7], 7l ¥
CO, WM fbiR )5 CO. BuAk, R WOEEL UV A KR T, @b il H,0, f2#f Cu,0. CuO %k
RO, PR AR P H A (0,) FIREE [ B 5L ((OH) AE B, S BE /K v xR A A HLA) Y pR
BT, (AR R T, M LDHs. A 8800 . H,0, — & AHLALE DL BB b K BRA HL
Yy W5 v A E

FETI, ASHFFE R B SR T e 77 B 1 45 CuCoAl-LDHs/GO & & A8k, L RhB FIZE B 7y H
PRI YY), a0 H,0, PrA] CuCoAl-LDHs/GO Y fb K 2 Rt Hdris Yed , I 0t — 2 i AN Tl
H,O, FIE AL TR 0 i X H bR 15 42 40 16 B2 it %5
1 #Rl5R*%
1.1 LI

=IKAWEIRAT (Cu(NO,),-3H,0). N/KEHEERE: (CoNO,), 6H,0). JLK GRS (AI(NO,),-9H,0).
FOREE AL AN (NaOH) . TC/K Bk R 41 (Na,CO5) ik Utk A (H,0,) W [ 15 22 5ok A= Ak BH A R A
A, AR, W (H,80,). hER (HCY) fJE/k £ B2 (C,H,OH) W [ [ 254k 2450 F PR A 7l o 52
55 oK Y5928 A i 4K .
1.2 BUFNERK

CuCoAl-LDHs (1 il % . & H 5 4L T 7€ ¥ Hl %5 = 5T CuCoAl-LDHs: F& #t Co(NO,), 6H,0
(12 mmol), Cu(NO,), 3H,0 (4 mmol) Fl AI(NO,);*9H,0 (8 mmol) ¥ % T 200 mL fy#E 4k, A 1L
=0, #AMEEREGHA); AR L 1 mL-min™' 497 30K 2 mol- L™ NaOH #1 1 mol-L™
Na,CO, 1R & W W AEWE 1k PRGN LR WD, 2U W pH AR 10, BEJS 65 CIlivs 24 h; K
R JE A B 4K BER E FEE W pH RS, AR TR 53] =T CuCoAl-LDHs 724 .

CuCoAI-LDHs/GO 14 il 45+ 4% M8 ot #F 59 Hummers ¥ 3F 17 8 1L £1 B8 (GO) 19 il 45 1), BRI
Co(NO,),"6H,0 (12 mmol), Cu(NO,),3H,0 (4 mmol) Fl AI(NO,);"9H,0 (8 mmol) /il A 5 ¥ i 41 1Y
5mgmL" ) GO /- Hk 40mL th, EAE L h 5, HIEBZEKH B 2R 200 mL, B A 1L = HEH
H, /G B RE 30 min EIRA A AR L 1 mL-min”' A% 3 4 2 mol-L™' NaOH I 1 mol-L™
Na,CO, IR A AR B P T A LR WD, 2% pH i85 10, Ffif5 65 C iliA 24 h;
B B SR It iK% E LR W pHE M, ¥R T 13 2] = JT CuCoAl-
LDHs/GO &2 &7=¥) .
1.3 #UFIARE

SR [ Bruker 23 W A2 72 19 X 55 2ok R AT HH (XRD) XA R AT AR 20 b o b, e ey
& 60 kV, i 80 mA, Cuf#fl Ka i 54k ¥5 , 1=0.154 06 nm, 94 ¥4 Ky 5°~80°, 49 i ¥ &
100 min™"; Ak ) A9 B DX TR 550 R 28 THT A DX 40 ) 2 P > k3 aot 36 1] FEL 28 R i A 77 1 3 & 459 34
B 4 H T 64 (SEM) M E [E Oxford 9 B 5y AZtec X-Max 80 % X 5 £k fE & (0 1% 1L 73 #r
(EDS), TAEHLJE 80~200 kV; i FH 3¢ [ €8 K2 7l Az 7= 1 745 S ESCALAB250Xi [ X S £t HL 7
REIE( (XPS) XL B R L4 . LT 25 A N RE A 25 M E AT 0B, 0% K 400~400 em™; R
ZHASPRHE A R A R B TS h Cary 100 #5540 -0 UL 43560 BE 1 a2 i Ak 7] %) 48 21 0T D 18 2 49 3%
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El, AR EF R 200~800 nm.
1.4 fELME BRI

%55 H,0, seAb i fb G AL P, SR AR I H,0, 196 4 1k 1 % A YL kL RhB F1G HLTS Ye ) 76
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W RESEAT Ay BT, AR S50 (8 FH 1% RhB FIOR B ¥ 2 35 ) SO mg- L'

RhB 7E 554 nm A0 e KIS, I HTEX — 49 R T 58 S0 0 D ol JBE 12 Sk A 1) e i ' B2 1Y)
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A A7 50607, CuCoAl-LDHS/GO 75 11,694 4+ '8 pafierns of fhe catalys

1T . CuCoAl-LDHs A4 WA 488 %f 137 Y 2

Ak B (002) FRAEAT ST 06 . edl, WA W &
25| 5 Co(OH),. Cu(OH), 5§, Al(OH), f % (1) fif

SR, ST 4 19 CuCoAl-LDHs F1 CuCoAl-

LDHs/GO H. A7 44l () LDHs AH!"*"), B 1um

2.2 SEM RAE (a) CuCoAl-LDHs (b) CuCoAI-LDHs/GO
&2 F AL SEM H 4% F1 EDS fig 1 3% B2 T SEM B

TR o HE 2(a) CIN:I s il % 1 CuCoAl-LDHs #4 Fig. 2 SEM images of the catalyst
FHRA LR AN R R, X5 CHENG | :
A5 PO iR TE A K T A S5 A — 2L, LDHs 44K
Jr A R e B A SRR T (K 2(b)).
2.3 TEM &1E

I3 A REALAI TEM BERAETE. 8 3) [ ge ey Y
AT, & L) CuCoAL-LDHs AR A ok, () CuCoALLDHs l (b) CuCoAl-LDHS/GO
AR 50 nm, SR 10nm. 7E R 3b) 3 MR TEM
EI{%E Mﬁiﬁj‘ Xﬂé’%—g?ﬂ CuCoAl-LDHs 7M jlq E/‘J ﬁ E s H Fig. 3 'TEM images of the catalyst
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B350 43 A AE I W 1) 375 W AR AL A SR RS R E,  HE— D IE BT T A A 9 CuCoAL-LDHs/GO H 4 1 2
¥ 17 3% LDHs M BHESAE
2.4 XPS *iE

CuCoAl-LDHs Fl1 CuCoAI-LDHs/GO (1) XPS 4= 3% 47 4 [ W (8] 4 ffr7s o XF L 2 F B4 B XPS AL,
BIfFTE Co. Cu, Al, C, OJCE MW, FRUPWIH EAMFEM Co. Cu. Al4 MY =T LDHs 4514,
Il CuCoAI-LDHs/GO "' C JU & 7 & Bl W 4% 3% , UE] =T 4589 19 LDHs s 2h 5] A Efb A S, X
5 WANG Z:PURGE 1 45 - — 2. 18 5(a) ¥ CuCoAl-LDHs/GO 1E Co2p 4k ) XPS 3K, 7E Co2p,, #
Wb, 455N 779.8 eV HI 780.8 eV Ab Y 2 AN U XF R T Co* Il Co™, HAH ] Ol 1.65:122, i K]
5(b) AT WL, 7E Culp,, $LiE I, 454 HEHN 934.4eV
1 932.5 eV 4b (1) 2 4> 0§ X N F Cu*Fl Cu', H
e ) oA 2.06:1 B3, & 5(c) b Cls &b (19 XPS %

CuCoAl LDHs
B, Hrh454 680 284.4 eV (15 IE X T & 4k
s B C—C I, TM7E 2884 eV A4 1Y Ols
NIEIHHE F o r C—Oo8 . E S5d)A CuCoAl LDHs/GO €O op
Ols Bk [ XPS 5, HipZEA 8K 529.9eV Azp. 13
H1'531.2 eV ALY 2 AN IEH R T ikt 48 (07) Al O— 0 2000 400 600 800 1000 1200 1400
OH, HH O lattice/O-OH f9 FL 7] Ry 1.2:154 33k LRV
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Cu Ml A% 4 BB+, 2580 5V . Fig. 4 XPS full spectra of catalysts
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Fig. 5 XPS spectra of the catalysts
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2.5 UV-Vis DRS £1E

FIF UV-Vis DRS ¢ CuCoAl-LDHs/GO [ G0 I F¢4 . WIEl 6(a) T 7n, LDHs HAT 2 8k B
B IO - A 2R AR LA (200~400 nm) H B A4 I B AT A L O AR 2 42 0 R fer 4 B8 (07 > Min);
AL T ] DL OGS Rl A (490~560 nm) i B8 B W e I Be ) J& Co*' 7 LDHs N 2 H i BRAE BT 5 1S iy 220l 17
# T GO 1) LDHs £F & E b A1 8508 09 WS R AiE , I HL CuCoAl-LDHS/GO & & #4 BH 1] It ik Br
B WO AR AE B AR TE . A, AR 4R Kubelka-Munk pR %0315, CuCoAl-LDHs FI:CuCoAl-LDHs/GO
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P P
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Fig. 6 UV-Vis diffuse reflectance spectra of the catalyst
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SRR R 300 W IS5 T, X) RhB 14 R A a8 R A B b o 6 AU A T D560 AR i 1,0, AN vl 1L
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Fig. 7 Performance of photocatalytic degradation in different systems
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H,0, LRIFAESM T, RhB fGHEILRE R iAE] 99.3%, FERIETH T 192%. HIE 7(b) 7151, 12
H,O, fA7ERE, Xt AR AF7E — R ZeBRAR 5 7EASUS I AL ) FLAUAF 76 H,0, AT U B SH6 251F F
AR B RN 14.6%, XOEH T HO, H B B& — a2 mWEkie . £ WOERA N, H0,5
CuCoAl-LDHs/GO 3 [&] /5 Fi % 2% i3 (1) B i % M 53.9%. 76 7] WG IR 5T, {¥ CuCoAI-LDHs/GO %f %
By 1180 I A1 A I fire 20k SR TR RE 5CRAIK s {H 24 H,0, Ml CuCoAI-LDHs/GO & 4 G ik 1A & F, CuCoAl-
LDHs/GO Xif 4% [} [ fift R 15 8] T 97.6%, W] LIIEB H,0, 581k T CuCoAI-LDHs/GO JEfiEfbtEfE . S
DL BB R T Re IR A O, AE AT WG RIS R/ R, 62k Ak A 350 T 5 5 CuCoAl-LDHs 1Y
SEW TR, bR A R WA L A R A, Ik B0, YA, AT R
HY 3 1 A AR, R TS Y W I R i
2.7 ANEIRE H,0, 34840 1% RE 2N

g i —254F B H,0, B9 1 AAT 42} CuCoAl-LDHs/GO FYYGAEAL &3, 558 T H,0, e i X i1k 7
R ff RhB PEBEMIRZ M . & 8(a) AT, FEAEALFI &R 1 gL' AR R ol WORIRA T, 4 H,0,
WM A0, 25, 5. 7.5, 10 H1 15 mmol-L™' i} ,  CuCoAIl-LDHs/GO X} RhB i [ fift 2 4 ¥k Ky
26.7%. 60.6%. 83.1%. 91.2%. 99.3% F1 99.2%. 7] UL, 7& H,0, ¥ 4 10 mmol-L " B [ fift 20 R 5
U, B RhB JL P52 2R A% . & 8(b) Fin, RhB GHEILIEMT & —HshJi%. WTUEN, KR
TR B k, Bl HL,0, W BE 0 T i ok fHO@fﬁwmmndﬁ ok i 3 305 B ke, 35 B B

KAE, 4k 2538 K H,0, ¥k B2 W k, A F 38 003X Bk — 2 38 W] H,0, B9 3 i 23 5 4L 1K & ' CuCoAl-

—m— 0 mmol - L' —w— 7.5 mmol - L!
1.0\. —0—%.5 mniOIILI‘JI - 10 mmo% -L Sr o

—A— - -u-15 Iy = =
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o
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Fig. 8 Influence of H,0, at different concentrations on photocatalytic degradation of RhB by CuCoAl-LDHS /GO and its first-
order kinetics fitting curve
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Fig. 9 Influence of different dosage on photocatalytic degradation of RhB by CuCoAl-LDHs/GO and its pseudo-first-order

kinetics fitting curve
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Fig. 10 Effect of CuCoAl-LDHs/GO recycling on the
degradation rate of RhB
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Abstract The CuCuAl-LDHs/GO composite supported by GO was prepared by single drop co-precipitation
method. The photocatalytic performance of CuCoAl-LDHs/GO reinforced by H,0, was studied using thodamine
(RHB) and phenol as the target degradants. The results showed that through XRD, SEM, XPS and UV-Vis
characterization, the presence of graphene and metal ions (CO*", CO*, Cu**, Cu’, AI’") in the composites was
conducive to their high photocatalytic activity. The photocatalytic degradation rates of RhB and phenol by 1
g-L™' CuCoAI-LDHS /GO were 99.3% and 97.6% in the presence of H,0,, respectively. The dosage of H,0, and
CuCoAl-LDHs/GO" were positively proportional to the degradation rate of RhB; In the presence of H,O,,
CuCoAIl-LDHs/GO catalyst has good stability and photocatalytic degradation performance, the degradation rate
of RhB was still up to 82.65% after six cycles, which can provide a new technical support for the treatment and
remediation of micropollutants in the actual water environment.

Keywords CuCoAl-LDHs/GO; visible light; H,O,; efficiency; reinforcement
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