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1.1 BB &

FREX 30.77 g (0.12 mol) Mg(NOs) . + 6H.0
15. 01g (0. 04mol) AI(NO;3); * 9H.0 & F 75mL K+
BB & W, FREL 10. 30g(0. 258mol) NaOH FI
8. 48g(0. 08mol) Na.CO; & F 75mL /K B s IE 5
BRIE W g T R VR 43 0 DL — RE TN A IR AR
T a8 U2 R, FI R R R A TR E T P AR
B RBIYIJ7, N4 78 50 1E F, AT L& K
SRR 2T
1.2 MERAITIEMEFE LDH

B ERAEFY 190mL &Y U 3K B E T 500mL
=R, FHE Z (3R BT ARk, 3T Bl 7T R
rh ) A R) B 220 FF 4R T 0 — B & B K LA B0 i R
B AR A X L RST L d AC JBE L R L TR K
FRLERT (B 3h NS JG, k5248 100°C LIt
B R E EHITE 13he RRIFEHI25308 L ki
100°C TG RE S
1.3 RIEFE

H 7k & 1 XRD-6000 Y X- 54 ¥y R A7 5 L 3%
#E LDH B f 458 . Cu Ko JE I ( A =0. 1542nm). 1
JE 40kV, B 20mA, 3353 E 5°  min~',
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2.1 ERrtERt LDH RE&E £ KRG

LDH 2R R I Akt Hzf figag K
it AR RN B AR B — MR AR . R aR iR Y
AR R 7 R A PN B HE R I A 4 43 1) i 1A 3R T 3
ENEAIR. AREENERNENEE, ENE
miZIERZ EMm B, BRIL TS
ITRFRES, WA P B R A R S k5 ) g Ak 22
MEENTEREEFRERKMET, BLEMMES
BB Z RS A T4, oA ER AR
BIHESH T

%45 LDH B A dd &, 7E XRD & & £ [003] 5
[110] & T $BFAE A7 51 0 057 B 43 51 X 7 & 2 4 8] BE F0
BT R WHESME AL, AT EATT 4R R IR
T ERIRBG A R TR, IRRR R L
FEREFG W S0 SR LA LS, AR R
TEGL T RAZ IR 100C Mk, TRFTA
[F Bt [ R A, ZE R BB UR%R  TRED — &5
[ shfb 2 EL 19 LDH #% & . i XRD 247 H duif 454,
FF N FR AL 24h B 25 007 5T 063X B B KB (100% ), A
[) &R AL BT [B] B 45 4 & (003 ] 55 [ 110 ) & 1 75 5 08 i A1
XT38 A LR 4 BN 1a.b AR, WTLAEH, R
FF 4B gk 4L 6h X BB R ARG AR (L B B3
7Edh b 10h JE A S E A TR Filt, m&afbR
I 1A Z2 07K LA SCAR & A 1 A0 A0 BE 3 T 38 B 4% o & L
RT# B8, w36 6h B+ 80,
2.2 /k#EEX LDH RHR~H R0

T T B YO P S O 2% o AR AR A AR B R R R LA
&, T B AR 2 FF R 7E 3h BF (8] HE 18 %
fin 250mL 7K, A ANK# BT dhobi R~ M0,
E2RE T MICRIRIFE . &t 2h EHRI&G{L 6h 5
ZAg A 250mL 7K 7 B i %% 49 LDH #£ 5h A9 XRD %
B, W1 LAE e, A5 [5) B (6] FF 86 0 2K 5 28 24 X R o A
RRSTF4 T B850, [003] F1[110] iy 56 /9 2
U FEHUE YA M, EL X Fop 38 i o BE IR K R
A RATMEAEMBAL, 556, SHSOGTHE
RE, BEEF, WAABRFHERGESEH, LB
LR RS, S BPMAKHERRLSY, AT
R Z SRR, WE T WA m kR E
FIREEE, ATME B THEHGMERTHBEK MAE
2R XRD IEEBRMNEMSEITHR L HF do.
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Fig. 1 Relative intensities of XRD peaks for the samples
obtained after different crystallizing times
a: [003]; b: [110]
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Fig. 2 XRD patterns of the LDH samples obtained with different
crystallizing conditions
a: without dilution
b: dilution at the beginning of crystallizing
c: dilution at 2h after start of crystallizing
d: dilution at 6h after start of crystallizing

doos doos H duio 53 H] X 3 & 45 1L 117 5 1 59 & T[]
BE5 w10 (USRIFALAT 3T 0 B9 15 58, 5 FRAE A7 57 0 B
RFAHTHILATR TR a0 c AEIESE, Hb,
S8 o HSHAT BT ERE FHVER. 2


http://www.cqvip.com

- 1158 - x

D000 http://iwww.cqvip.com|

¥ o iR 18 3

xR1 TEBEBEERTRIHFS LDH # R/ XRD £84
Table 1 Indexing of XRD Patterns for the LDH Samples Obtained with Different Crystallizing Conditions

crystallizing conditions

structural parameters . - dilution at the beginning dilution at 2h after dilution at 6h after

without dilution of crystallizing start of crystallizing - start of crystallizing
doo3/nm 0.7759 0.7822 0.7796 0. 7835
doos /N 0. 3868 0. 3888 0. 3886 0. 38%4
doos/nm 0.2599 0. 2609 0.2605 0.2611
dio/nm 0.1530 0. 1532 0. 1532 0. 1532
w12 for [003]/(°) 0. 3680 0.4729 0. 4546 0. 4469
wi2 for [110]/(°) 0.3200 0.3570 0.3573 0. 3483
lattice parameter a/nm 0. 3060 0. 3064 0. 3064 0. 3064
lattice parameter ¢/nm 2.3277 2.3466 2.3388 2.3505
crystallite size in direction a/nm 28.4384 25.4802 25.4613 26. 1183
crystallite size in direction ¢/nm 21.4734 16. 7088 17. 3819 17. 6806
aspect ratio 1. 3244 1.5250 1. 4648 1.4772

W oe MEaREEY AL L FRBIETTLE L, ok
HRHESEERR T MAMERES T H MRS
MNEBEZEHNWBEERREEN, ¢ FEBE/DHE
ERT adm, BHER LDH MKELE NG
¥, HEREK ST B G E - WO, Xt
LDH EM A FM AT MERERN, XERESR T
AF,

B3 ME 4 RS R A F BB R
T 7ESR AL ET 6h P9 R[] B BA FF 46 K ¥ B8, B ig
LDH # i M SR OB FIE 4R . AT LUE W, i A%/ Ak
RS B m LUK &R F R ~F 78 100nm AT H¥R 42 5
15 78 BIAR %8 49 LDH /K #% B 6 203 il LDH & %
AR, SRR T BN R BT B B b

B3 MAERKBEEG IR LDH & 0B S a5 08 A
Fig. 3 TEM micrograph of LDH obtained without dilution

B4 FREMGEBHFLT SALHTS LDH B & M B4 8 888

Fig. 4 TEM micrographs of the LDH samples obtained with
crystallizing in different diluting conditions
a: dilution at the beginning of crystallizing
b: dilution at 2h after start of crystallizing

c: dilution at 6h after start of crystallizing
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Table 2 Indexing of XRD Patterns for the LDH Samples Obtained by Diluting with Different Amounts of

Water at the Beginning of Crystallizing

crystallizing conditions

structural parameters without dilution dilution with dilution with dilution with dilution with

50inL._water 150mL._water 250mL water 300mL water
doos/ nm 0. 7759 0.7730 0.7716 0.7822 0. 7805
dooo/ M 0.3868 0. 3865 0. 3864 0. 3888 0. 3880
doos /1M 0. 2599 0.2594 0. 2589 0. 2609 0.2789
die/nm 0. 1530 0. 1531 0.1529 0.1532 0. 1531
wis2 for [003]/(°) 0. 3680 0.3813 0.4617 0. 4729 0.4530
w2 for [110]/7(°) 0.3200 0.3450 0.3417 0.3570 0. 2650
lattice parameter a/nm 0. 3060 0. 3062 0.3058 0. 3064 0. 3062
lattice parameter ¢/ nm 2.3271 2.3190 2.3148 2. 3466 2.3415
crystallite size in direction a/nm 28. 4384 26.3753 26. 6328 25.4802 34, 3325
crystallite size in direction ¢/nm 21.4734 20. 7251 17. 1164 16. 7088 17. 4431
aspect ratio 1.3244 1.2851 1. 5556 1. 5250 1.9683

BE—-RINAFKERBEMAHN LDH H i XER 3 £

S B9 XRD % B LA R AR B XRD i P 18 2 0 dh iR S5 1
BHEHNE S FE 2 PR AT UE S, ERBKE
27 50 ~ 250mL B, ¥REEE &L= HVRLZ BN, HH
HZTHE cBARMB/AMBERT o« #ihm, B
BRABULEERENKELEARBEN 2N
B, B XA I0E0E B R K B R T ok, 4
R K BIAE 300mL Bf, 7£ XRD B FHB T8
A B B2 S, XRD G428 An R T b1t
BEBPE TRZE., SRSEREH, sl mK
WMBEWBAKEN 150 ~250mL B, #8480 #
LDH # &R Kb, XT#E73718 F KK E tL 9 LDH &
EHwRAFHBIEM.
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Fig. 5 XRD patterns of the LDH samples obtained by

diluting with different amounts of water at the
beginning of crystallizing

a: without dilution; b: 50mL; c¢: 150mL;

d: 250mL; e: 300mL

(1) L Mg(NO0s), » 6H:0, AI(NO;); * 9H:0.
NaOH #1 Na,COs R JERL, 7EIeFs MIE [ L7 48 1 PR E
BAZE BB R RR, 4517 &AL 72 A9 R ) B 3
1] £ 57 40 H K s B LA B AR N AR R AR A,
WTB/N T SRR @ IR 57, Al #l & /e K
B 845 LDH,

(2) TERILTFIR S IRT 6h IR R, XA
LDH S K/ Gk KB 24y k8 m, B
AL AR K W R R BT, BER
LDH WKEHE K.

(3) 3833 %t R AL A3 R ik & 3 LA R #Y
W FEIT R, BREWH, UHBBKERN 150~
250mL Bf, Al i 2 R BB BN /ARR  KKE
L& LDH,
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Studies on Control of the Aspect Ratio and Particle Size of Hydrotalcite

FENG Tao LI Dian-Qing Evans D. G. DUAN Xue”
( Key Laboratory of Science and Technology of Controllable Chemical Reactions, Ministry of Education,
Beijing University of Chemical Technology, Beijing 100029)

Solutions of Mg(NOs)2 + 6H,0, Al(NO;); *+ 9H.0, NaOH and Na,CQO; were mixed in a rotating liquid-memb-
rane reactor. The crystal growth process of Mg-Al-COs hydrotalcite was then studied by adding different amounts of
water to the resulting slurry during the crystallizing process. The initial 6 hours of the crystallization was found to be
the key period controlling crystal growth. Adding 150 to 250mL of water to the reaction system at the beginning of
crystallization affords Mg-Al-COs hydrotalcite with relatively small particle size and large aspect ratio.

Keywords: layered double hydroxides supersaturation degree particle size crystallization
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