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Preparation and characterization of CuMgAl-hydrotalcite-like-compounds
XIE Xian-mei, LIU Jie-xiang, WU Xu, DU Ya-li, WANG Zhi-zhong
(College of Chemical Engineering and Technology, Taiyuan Universily of Technology, Taiyuan 030024, China)

Abstract: CuMgAl-HTLes(hydrotaleite-like-compounds) were synthesized mainly by the salt-base method with materials
of nitrate and NaOH.. The elfects of pH value, dilferent ratio of mixed solution, temperature and time of hydrothermal treatment,
synthetic ways on relative crystallization were studied. The best conditions of preparing CuMgAl-HTLcs were obtained. The
effects of calcite temperature on the structure of HTLes was preliminary studied. The result showed the preparation of HTLes
mainly depended on pH value, ratio of mixed solution. Due to the Jahn-Teller theorem of Cu?* ,the ratio of n(Cu): n(Mg) in
the HTLes containing Cu®* should so much the better be less than 1.0 . The structure of CuMgAl-HTLes will be destroyed after
2 h at 300°C ,and begin to agglomerate at 600°C . The results show that the specific surface area ol oxides derived from CuMgAl-
HTLes increases with the increase of calcinations temperature within 300 ~ 500°C ,and can be 200 m®/g at 500°C for the highest.
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¥ 1.0 mol/L Cu (NO; ), * 3H,0, 1.0 mol/L
Mg(NO3),-6H,0 1 0.5 mol/L Al(NO;);-9H,0 % —
FEBNRS , SARFUR 30 mL, W@ HEmAIBEE T
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A E -6 pH = 8.6 ~ 9.7; AL(NO; )3 - 9H,0 % WK T
V-4 pHIE N 3.3 ~4.8;Cu(NOs ), 3H,0 %K Ay T
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26/(%)
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# 1.0 mol/L Cu (NO; ), * 3H,0. 1.0 mol/L
Mg(NO;),-6H,0 1 0.50 mol/L Al(NO;);-9H,0 i i,
R 1N I RR A W% pHIE M 8.0+ 0.2
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n{M**)=2.0.3.0.4.0 ff,n(Cu):n(Mg) =0~1.0
HBHE 4% A 45 M9 B — 9 = JC CuMgAl-HTLes. 4
n(Cu):n(Mg) Fb 55 i I, CuMgAl-HTLes 5 4% /i [5] i
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Co** B E-REE R E, KR o’ MEE, T

HOEA RGN RS W BT RER T 2R R
i B9 Ho A4 A #7, 3 Cu(OH), ., CuCOs - Cu( OH), %,
S, A AR B — B CuMgAl-HTLes B & B &5 1 2
n(M2*):n(MP*) =2.0~4.0,n(Cu):n(Mg) =
0.25~1.0,

F1 ATEEEFIE M CuMgAl-HTLes 45 & BRI

n<M2+):n<M3+)

n(Cu)in(Mg)

0 0.25 0.5 1.0 2.0 3.0 4.0
2.0 MM HTLcs HTLcs HTLcs HTLcs HTLcs HTLcs HTLes + % &k
KIX 25 B 1L/ % 63.2 100 91.2 66.4 65.6 60.2
3.0 A HTl.cs HTl.cs HTl.cs HTT.cs HTlLes + 221 HTlcs + 22 HTlcs + 2%/
A X4 T BE 7 %% 55.4 88.6 73.2 58.7
4.0 A H] HTLcs HTLcs HTLcs HTLcs HTLes + 2% &4 HTLes + 2% &4 HTLes + 7% &
KIX 25 B 1L/ % 57.5 67.6 66.2 63.3
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TV FE AR HH AT 51y
n(Cu): n{Mg): n(AD) n(Cu): n(Mg): n(AD B/ %
0.25:1:0.63 0.43:1.0:0.91 100
0.25:1:0.42 0.74:1.0:1.41 87.1
0.25:1:0.31 1.57:1.0:1.07 55.0

2.4 KA EEMITE M CuMgAl-HTLes B 7500

YEFE W, CuMgAl-HTLes )3 B 4% 1475 8] 4] 4F
YUVE BB, 28 3ok AN [] 1 B2 0 it (1) Ay 7K A0 3, DA
W14 LAY HTLes HE — 25 &4k 45 R WL 3.

120
= 100F

B 807 3

=E 6ot 1

:’:—; 407 2

Z 20f

1—90°C ;2—100%C ;3—110C
B3 Ak koA 7 98 F Ao At ] a4 R
CuMgAl-HTLes % & J& & %

HEIREM 90 ~ 110°C,BFE M 1 ~7 h B9 4Lt
AT LA, A FEEE T 3Ef7 /K S A B BE B Ay
FEA, HLAh 5 B i T . ARl ER
100°C AL FE = 85 S B B F 90°C, 1 5 120C
By Ak R4 R 22 A . X T B R B T K A B

F by AL A BR AL B 100 3R R AR, AR Fix — it
R AT, 7E 100°C T, KM B AR 8K, B 1%
SRR, BHMRAE., LR, & H
100°C .5 h M3& B AY 7K $A40 #4616
2.5 ABHAXIE M CuMgAl-HTLes B 5 0@

YT IE R UL IE 7 A A 43 Ry 224k pH B 32:
FMEE pH . 18E pH {85 XA MK i F Ut i
A A AP R 2 4

WAL pH EH ¥ ML on (M2 ) s n (M) = 2.0,
n(Cu): n(Mg) = 0.25 V& & fiF§ 88 5 5 JZ 6, I NaOH
WA 1.0 mL/min A9 ZE B I ENR Ehdr, I iy i 72
il pH{E % 8.0+ 0.2, M58 5 4k 823 $£ 0.5 h, &
JEH AT 100°C .5 h K B AL B, & LY & VR, Tl
U8, 80°C T M, BIF IS A5 FLAE i o

6 pH fH ¥k (1) ik o 4 A 3t ol 3 1 & U
(M2 ) in(MP+) =2.0.n(Cu): n(Mg) =0.25B&
T R R Ry JERL R IR R A LA 1.0 mL/min 18 3
[ I MBS A 100 mL 7€ 48 K F B AF , #2%) pH fH
£ 8.0+ 0.2, JF5RZUIBPEHETT 100°C .5 h K FAAL B,
BB AV, g, 80°C Tk, WFEE 15 HAE &5 (2)
Rt AP B R L n (M2 ) s (MP) = 2.0,
n(Cu):n(Mg) =0.25 B A HER 30 M J5URL , ¥4I £5 A1
B LA PR 3 BE (10 mL/min ) [R] B A 2 A 100 mL
FEVRK M BeAf , 5 pH {H % 8.0+ 0.2, JF iR ZU B
/N HEAT 100°C .5 h AR BAE L, A R & ek,
VR, 80°C T4 , WH B A3 HAE M o

H Bk 3 PG T ST AR A i 22 XRD 4R 4T, 45
RANE 3 Fim. MR 3T LLRIE,3 R B



.40.

LHABETE B — (9 HTLes Y40, HE B XA,
HTLes Az pROBLERAN [H] , 77 499 AR Xk 265 iy B2 AN W], A L
B LLAEAL pH {EIE BT 3 HTLes AH X &5 i BB o

£3 FREEMFRXI CuMgAl-HTLes #5510

A4k, R pH A
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10.2°) . (006) 17 (26 = 20.4°) HI4IT 5T 14 A 55 i B 12 9%
A, B R 2% 0, 3R] BB 2 B T AR 200°C B, 2 ]
HIKGTFRE ALEBHIEMYIE K. 7 300 ~
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0.25~0.50 YL /A, &4l pH=7.5~9.0, ZFRET
5 NaOH ¥ W AL UUHE S, 100°C .5 h K $Ab B, B
B — 5 B 45 8% m A CuMgAl-HTLes. A 5%
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