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Preparation and Characterization of Zn/Cr-LDHs and Their Removal

Performances of Reactive Brilliant Orange X-GN
WANG Xiao-rong, WU Ping-xiao

(Key Laboratory of Environmental Protection and Eco-Remediation of Guangdong Regular Higher Education Institutions, Key
Laboratory of Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, College of Environmental
Science and Engineering, South China University of Technology, Guangzhou 510006, China)

Abstract: Zn/Cr-LDHs with cationic ratios of 1:1 to 1:5 were prepared using the co-precipitation method. After preparation of the
layered double hydroxides, 2: 1 Zn/Cr-LDHs were calcined at 300, 400 and 500°C in a Muffle furnace for 2 h. The obtained mixed
oxides are also called calcined layered double hydroxides (Zn/Cr-LDO). Structures of the obtained materials were characterized by
powder X-ray diffraction (XRD), Fourier transform infrared ( FTIR) spectroscopy, atomic absorption spectrometry and BET analysis.
Experiments were then carried out to investigate the removal of reactive brilliant orange X-GN by 2: 1 Zn/Cr-LDHs and Zn/Cr-LDO
under ultraviolet light and in dark conditions. The results showed that the removal capacity of 2: 1 Zn/Cr-LDHs was not affected by
ultraviolet light. Under the irradiation of ultraviolet light, the removal rate of reactive brilliant orange X-GN by Zn/Cr-LDO was twice as
high as that in dark conditions, which demonstrated its photocatalysis property and its removal of reactive brilliant orange X-GN by the
combined action of absorption and photocatalysis.

Key words: layered double hydroxides; layered mixed oxides; characterization; reactive brilliant orange X-GN; adsorption;

photocatalysis
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Fig. 1 Chemical structure of reactive brilliant orange X-GN

1.2 Zn/Cr BUPHE TR R4

K A6 U0 BE 9 i % Zn/Cr-LDHS PP 4
Zn(NO,),-6H,0f1 Cr(NO, ), -6H,0 fil A 60 mL 2=
BRI IR AL T BEA EE R LA
1:1,2:1,3:1,4:1,5:1,Zn°" +Cr’" =2 mol-L™".
# 3 mol-L~" NaOH F12.5 mol-L~" Na,CO, HIR&
W (80 mL) I NI B, FHAM B B AL I IR A
rh T N AR SR PR 4 kAR TE 50°C S5 T R 81
bk, SO e R I IR A WAE 60°C S51F T &4k 24
h. 2 e 28 7RG IF I Eoblad g, 55 6

~ 8 VK. HEPITAS B A0 B A LA rhopt T T IR
k1 80°C . WS 1L 200 H i, fR-A7 25 H. il A5 44k
A3WIE K 101 Zn/Cr-LDHs | 2: 1 Zn/Cr-LDHs |, 3: 1
Zn/Cr-LDHs ., 4:1 Zn/Cr-LDHs ., 5: 1 Zn/Cr-LDHs.

BT IS A9 2: 1 Zn/Cr-LDHs #4543 51 7E 300
400 , 500°C 54 T HBbe 2 h. BT 454 5 4 illie 4 300
Zn/Cr-LDO , 400 Zn/Cr-LDO . 500 Zn/Cr-LDO.
1.3 MRLEEAE

SEEAE R H AR H 22 N w] B Rigaku D/
max- I A7 FHEEALHEAT X B AT 50 HF (XRD) %
fiE,Cu H, Ko S 2R, 45 4E R AT 3 53 531 R 40
kV #l 40 mA. £L 55635 73 B (FTIR ) R HI 36 &
PerkinElmer 2> &) 1 72 B 1725X {857 121 40 G 14X
VAT R O R KBre JE R 32361, L A
T FRIBORE ity AL LT A TR AL B 5 T I A AR P iF
J& 10 min, SRS FE AR A HL_E RS INE R $9 453
FEI7E 400 ~4 000 cm ™. % JH 3£ [E Micromeritics 2 )
H = 1Y Gemini2360 H e i AR5 FLAR DU 2 {3 52 A4
LR TR, 110°C B BEACHT )24 8 h. SR A H AR i 7t
ZSEI TR H A7 Z-2000 2E S R IR 43 % BE AR
W5 AR BB H, s - G O R
7.5 nm HLJE 40 kV B3 30 mA, EIE#E AT 2.6 nm,
2517 0. 16 MPa, Z B JE 11 0. 03 MPa.
1.4 W RO e 50 vk

I3 SFREL Zn/ Cr-LDHs 5 Zn/Cr-LDO 0. 5 g 4% 2
By, B 500 mL BERRH, 2 BIINA 300 mg- L' 1996
PEHAE X-GN ¥ 250 mL, #737 pH A 7.0, #E4) )5
F25CHM T M. Bk AR R N 2 41, —41
WS, — ARG T RN RIS FE S8 A4
TS F S T EURE. ] — PR A EURE, &
0.45 pm U8B U85, R AT H A B A 2 1)
UV-2450 503606 B v LW B, 153000 P
HaRE X-GN ¥ TR AR v 2

2 HR5ITE

2.1 FPBERIEZ
2.1.1 A[E] Zn/Cr LI XRD 4307

12 AHE AL Y XRD B3, A Zn/Cr BEJR TH
R 121, XRD FRAEATH ISR AN I AR, L
W] 1:1 Zn/Cr-LDHs 25 5 BEAIK. 24 Zn/Cr BER LRI
210 I T A8 003, 006, 012, 015, 018,
110, 116 ShTfJFHVRAEAT S0 , 22 B AR i) [ R 2 A
LDHs %544 #HI 1: 1 Zn/Cr-LDHs (%) XRD & i
SFFIGE A5 8 B 358, FH BRI RT, 20 1 Zn/ Co-LDHs JE



2434 w i

Fl 33 %

B AL AL R 47, B SR 0 B B 24544, 2 Zn/
Cr FE/R LI AN ZE 3: 11} ,012 . 015 Ay 2 MR AEfTST
AT R At B AR A S I BEUA G 3k 2 0 1 7 4 ]
TE 31.7°, 34.3°, 36.2°, 38.7°Fff iz i B [A) B, 7
47.5°56.5°, 62.8° 67. 8T B T 8T RO fT 5T I
XL H I R TR A AR v Zn ab i o B
(#) ZnO F1 ZnCr,0, YFTHHIE ). 24 Zn/Cr EE/R L1
Iz 4: 1A BTS2 - AR AR SE A IR BE D855 , ZnO 11
ZnCr, O, FOAITT W5 B34 0, 302 i T Zn 93G5
A1, 24 Zn/ Cr BE/R N ZE 50 10, i FArRb b i E
St IN S50 LDHs (94 AE AT S e 9 — 250
55, T LAY ZnO F1 ZnCr, O, FOf SR BE—F
S ph ] g AR S v A e B RS R i A
£ Zn/Cr FEEEA2: 1.

Zn/Cr-LDHs WIS 80N 1, MRk B R
A LLABIER 12 13800 28 20 1A, ds (ELRE Z 380, 3 /2 F
THEIE 1B 25 - ik A8 v % 25 [m) RO B
BRI T . M T TR
74 pm, M B T RIE RN 61.5 pm. R
KIEER T8 B U , 808 SR AR AR, DT
T2 [R1 FE A 1 0. A4k B AR 1Y Lo 4 2 1 m
B, % B R B AT 2 A B 5 i TR

(a) 1:1Zn/Cr-LDHs

(b) 2:1Zn/Cr-LDHs

1‘ ! (c) 3:1Zn/Cr-LDHs

£

u (d) 4:1Zn/Cr-LDHs
A AN
(e) 5:1Zn/Cr-LDHs
k z 02 2
L )L t t 9 - 3
0 10 20 30 40 50 60 70
20/(%)

z N Zn0, o N ZnCr,0,, T[A
B2 Zn/Cr-LDHs #K X ST 475 E
Fig. 2 XRD patterns of the Zn/Cr-LDHs
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Table 1 ~ Structure parameters of the Zn/Cr-LDHs

Zn/Cr-LDHs dgp3/nm dgpg/nm djjp/nm JZIH] I/ nm 4@ EIEE/ nm
1:1 0.761 0.379 0. 156 2.283 0.312
2:1 0.765 0. 380 0. 156 2.295 0.312
3:1 0.764 0. 380 0. 156 2.292 0.312
4:1 0. 766 0. 381 0. 156 2.298 0.312
5:1 0. 765 0. 381 0. 156 2.295 0.312
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Fig. 3 XRD patterns of the Zn/Cr-LDHs
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Fig. 4 FTIR patterns of the Zn/Cr-LDHs
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Fig. 5 Adsorption and photocatalysis of reactive brilliant orange

X-GN monitored in removal rates vs treatment time with the
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