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Y g e XRD ¥ (HABE¥ @, Cu ¥, Nii@El, 35V, 10mA). #fTHH
TG-DTA 4 #7 (H Z&<E % DTC-10A, 20°C/min).
22 XRHE
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Fig. 1 Experimental device for preparing LDH
(a) Variable pH method (b) Constant pH method’

RIYSEHEMIE. k. 80°C THT.

M S BB SE « Ll Zn/Al=2.0, pH=8.5, 115°C 'F 2h KL H G, BBV G &
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B 5T LA BT A B o 69 AR K BE I P W & LDH, /% N RI7.

¥ Zn(NO3)z Fl AI(NO3)s BEHl A Zn/Al=2:1(BE /R Ib) IR &M, 5 NaOH BWEZE
B TFUEE pH EXRITINE, 80°C EF 20h. AF pH EHAEKRFIB S MY XRD FHZR N
Fz1.

HER1AJUEY, EXWREMAT, 4R (ZoAl-LDH] @ pH (HEE B K (pPH=5.0~11.0),
{876 pH<7.0 B}, & H LDH ZRERMK, XHEEHT XRD AR KRELERL Y E
R34 pH>10.0 B, M43 LDH 5 Zn(OH), WIEM 4. Kk, &M [ZnAl-LDH] #
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EH pH HEE R 8.0~100. X—FR GXMMEEF—F Y. EBEEYE, (ZnAl-LDH]
B pH {3 B 4 58 & T Zn(OH)2(pH=6.8~8.0) A1 Al(OH);3(pH=3.8~4.8) L B pH
B X—LRGRAHTIHE LDHWAEHE. XF LDH ERANAEN L E®L, BargHFE
HAKN O, E BB IR AR, BAERE pH ETHER M(OH)s, RIEER
HpHET M* 5 M(OH); RNARBRESEELY. HBRX—VE, AMNIRKIR
34 B, LDH Mt R R 2.

%1 pHEXMEKRMWIER LDH 4 & XK KR
Table 1 Effect of pH on phase and crystallinity of LDH

pH 5.0 5.5 7.0 8.0 9.2 10.0 11.0 12.7

Phase LDH LDH LDH LDH LDH LDH LDH+Zn(OH); Zn(OH):
Crystallinity 48.9 50.1 60.8 98.4 98.8 98.2 73.5 —

Wk &4 M LDH, EH &8+, K+ CO, RELHm LDH FIH®E FH 8 —
#. bk, RfI#4TT LDH =&+ CO3- REFEMRER T/E. B pH=8.5 F-& Al#y LDH @
EBETFRES, BEMA 1lmol- L~ HCl B, RBEEH CO, Sk=4, %I CO,

L3 &M% LDH M

Bl Zn/Al=2:1 pH=8.5 & 4 F #FTHE2
 pH {E 3% A4k pH 3% 4 & LDH. £ 0
B 2.

B 2 WTRUE M, R REARHER,
HER G R &ER pH AR, B~ a
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ARAES, pHERXBERZ— XR )
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W IMAEE, $5I =27 pH L EF.
ERABHET, BL0.5mL/min BB, 5

20 3o 40

WA ZIRAEBAS, TUEALRS 28/(%)

R RE, BEFHH— LDH.

3.3 AA pH EFRHT, Zn/Al LLTEES M 2 FRREH#%ARE LDH & XRD B

e Fig. 2 XRD patterns for LDH synthesized by
LifEE pH{EYE:, 37 pH X 7.0 f1 different methods

85 F, ¥AF Zn/Al LiB& £ 5 NaOH K a: pH rising method b: pH lowering method c:

N, B MITREL 80°C FEIH 20h |5, FF constant pH method

A=Y XRD G RILE 2.

B3R 2 7R, RAMANEETR, B TFEHER pH HARH, B4 R%E— LDH# Zn/Al
WHEWBAR. 72 pH 2 7.0 f1 8.5 B, EHEK Zn/Al LB 5 32 (1.0~5.0) #1 1.0~4.0). 4£
fil —# LDH & i, HRBBFEBHERRKRY M BLBAKRE LM M2 TR,
M3 M WAER R/ RE T ARBARBEKNK/AD. % Zn/Al L R/IE, SRS AL
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EREFFFER B AIOH); £ R, % Zn/Al L AKKE, SEREEHN ZIn \EEFE,
&R Zn(OH): WM. REY Zn/Al LEEMN, FRRIERE LENEAZ R —CE
BT AAE, R LDH BLUFE, AR pHET, Zn/Al WEERR, XTERHTE
BRpHET, Zn/Al KK, ¥HE R Zn(OH); FrE.

%2 F@ Zn/Al kX &R MEHER
Table 2 Effect of Zn/Al ratio on phase

Zn/Al(mol ratio) 0.5 1.0 20 30 4.0 5.0 6.0 7.0
pH=7.0 Al(OH),+A* LDH LDH LDH LDH LDH Zn(OH);  Zn(OH),
pH=8.5 AI(OH);+LDH LDH LDH LDH LDH LDH+Zn(OH), LDH+2Zn(OH), Zn(OH),

A*: Amorpha

34 SRRBERBRKHAHR LDH &R E
g} A0
3.4.1 SRAENER

BA Zn/A1=2.0, pH=8.5, {6 & pH {H ¥,
EAFRBRETHEDE RS, “WALER,
#1T XRD 447, &R LHE 3.

HEISTUHBEY, A2E¥, {F
—IB B T8 L&Y LDH Fr1F 4 38 B #F 8K,
HE RN S RYHEE—, WFE 50°C f 70°C
T BFREGRRERS, ETE3E
2 p” 0 40 ERHR, Z£LDHERMEAN, FEREH

20/(°) e ™=E, T XRD E%E -4

. HHBELEL, stF [ZnAl-LDH]) B4
BEBEE, TLFEmMRHELT.
3.4.2 BIREHHHR

#2419 25°C TERMTIRESBR
—BERARABETENAFREE, FH*=
YWHERESI TR

%3 BAX#HY LDH &R EHEE
Table 3 Effect of reflux conditions on crystallinity of LDH

5

A 3 ARBETAM LDH # XRD it A
Fig. 3 XRD patterns of LDH prepared at

different temperatures

Time/h 5 10 15 20 25
o
Crystallinity 50°C 7m0 8.7 80.8 81.1 81.1
80°C 78.2 90.0 94.0 98.8 98.7

FIPHEEEN, MTHEYRGER, BRBEREEHEE.. 50°C FEH 15h,
FYEREELTR, AR ESL, EXHBERBET, B EFFEERHNER
Bt —#A %, 80°C., 20h WEIFAE, WU/ SRREBIKSEE RSB ESHE
, ERUEHTE, 4RERE 8.8%.

3.4.3 kHRLEHEE
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HyE—2 @46 LDH & B8, T 52K Rl ER 4T W 6] K R b BRAR B B H b 51 3
BETREFNGER REAL

4 k#ALEY LDH SREHER
Table 4 Effect of hydrothermal treatment on crystallinity of LDH

Temperature/°C 80 100 115 130
Crystallinity 65.7 76.0 100.0 —
* Time: 2h

R 3 iR 4 WK, 115°C ., 2h fAKNALHE, LRI 80°C . 20h K [H F
A8, X—HEHRAE, TURKAMRARETR, %% LDH & RN E, J5 LDH & BB 5
FRE—RFHBRR.

3.5 TG-DTA 4#f

DIMESE pH {3k, 7 pH=8.5 . Zn/Al lL4r 51K 2.0 f1 4.0, WL, 110°C, 2h K
# 4t B A LDH #47 TG-DTA 7447, FEHERTH, GRAE 4.

£ [ZnAl-LDH|DTA E o, FEMA R, 197°C R{EI T FREE KK BF L, 357°C
TR et Y TR EERERAMR X HBE 4() . (b) F8 TG HiZk, FEEHA, (@ B
TG HRRTR BB IR /D, RUBEBRAKED. B Zn/Al LB/D, REIKEBEBRD, X7
REHTHRZ AP WHEE, EERNFERZNTVFRABTFLSET BZEFE.
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Fig. 4 TG-DTA diagrams of LDH with different Zn/Al ratio
a: Zn/Al=2.0; b: Zn/Al=4.0
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L RAFERINBBAKENBERNSEEERESCER/LY, LT N: R, &9
FREARE COJ™ WHFE. AREWE—, 4R ERMN ZnAl-LDH %4%: Zn/Al=1.0~4.0,
pH=8.0~10.0, ER T L UTIE, 80°C T 20h. =Y HEX & FE N 98.9% &4

2.115°C , 2h WySER KL, T2 80°C ., 20h WM AL, ff LDH &
BAERKEL, FEE M.

3. AR pHEARFE, MMM Zn/Al LB AR. pH=7.08, Zn/Al=1.0~5.0, pH=8.5
B, Zn/Al=1.0~4.0.
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Study on Preparation of [ZnAl-LDH]

XIE Xian-Mei
(Taiyuan University of Technology  Taiyuan 030024 China)

Abstract

The preparation of ZnAl Layered Double Hydroxide [ZnAl-LDH] was studied. ZnAl-LDH
was synthesized by the methods of variable and constant pH respectively with the materials of
Zn(NOj3),, Al(NO3)3, NaOH. The effects of each factor on preparation of LDH were disscused
systematically by XRD and TG-TDA data. It was showed that single LDH with high crystallinity
can be prepared at the test conditions without Ns gas protection. 80°C, 2h reflux treatment can
be replaced by 115°C, 2h hydrothermal treatment. Zn/Al ratio veries with different pH values.
The amount of water localized in the interlayers is related to Zn/Al ratio. Among the factors, pH

value is the most effective.

Key words layered compound, double hydroxide, anionic clay, prepration



