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SEM iR 7E XL30S(Philips) E3I$ 8 8 L 58
R, 10kV, BK 1000 %,

FTIR $iX7E Jas Co. FTIR-610 £I 4651 £ 58
R, KBr JEH o UL CE-EA-1110 JTE 287X &k &
F C, H, 0, N &&, su R HrFE & w1 F 200°C £
£ 4h,
2 &R5ite
2.1 XRD &4#hr

B 1Rt TARE R EIRE®N Mg-Al, Zn-Al
K Ni-Al KB AFES B XRD i E , B E B RAT
BN, AR EXEERRAN HTlc ¥R EBRRE
20 BB NREMIBEE, XRHETREREWH
RIFFTE, (B7E 20 B HAL AT 555, Bikik
BIXRERIF, HE R, RUHLERELRENRE
BERE, MEREERRBHESNSEREREFT
WEHTITEEERNERE, IEE 220 EREL,
HiBgRRA RIFHXT IR, BikgEmAey, Bk
L RAEFE, B THRENRREHLEYH
fiE %

HREREKH, KBAWREREXN T 20 E
B/MTS % (003) K 4", —RGAN, KEBEHE
HWEELRN0.48nm!®, HEEY JEBEBREE

BAEASRNKD. BAZEMK/PMEES=D
HERAEX, HEBTFHHE MOEFH « HEE
FAE FRIKEEY, Xt FR— HTle &k, HHAETF
KEEMNAFBEEEWILERER KA, £ XRD
HEEFRURIT N 003 A AERFMMNE, T
Ni.Al(OH):NO;-HTle, ¥4 H Kk & B K, EHEE
7 0.9nm, T XHEBKEREBEEENZE/NE 0. 385
nm®1 % Mg-Al KB AR, B FHRHERB FRKE
BEE BB, 8 H d003 BB ERENHE,

HERETFHMHERS - EHMEANSRIK/DE
BERE(ER 1M, ML OH NAEHE T, HZHE
BEX K 0. 755nm, X 5HBEF¥£25KMERER
B OH S/KMABRMERIERAER, HEREFH
BERUSVEBRNETWHERENX,; Xt TFHER
BT, HEAZEMKNUBERARAZSFHRST
KFE, YCOPAMEMRB TR, BREMRN
0.765nm, T NO; A AR Fof M Z R BEHR K RE
Cl0, 5 S0 BTFAHUNB F¥£, BHEMREE
MR M,

SHTE 1 PREE B AERBHAEKBEES
RIFFAEMEAL B, W DLE R R IR RE 54 89 (003)
K (006) WFAEMEAB M 20 EFMBsh, REH
doos B2 doos AR, HENZT EEHEHUIREER

F1 —HARANE@EEE
Table 1 Values of ¢’ for Some HTlcs!!

parameter OH~ COs*- F- cl- Br- I- NOs- SO&- ClO.~
¢'/nm* 0. 755 0.765 0. 766 0. 786 0.795 0. 816 0.879 0. 858 0.920
ionic radius 0.110 0. 164 0.133 0.181 0. 196 0.220 0. 165 0.244 0.22b6
* ¢’ is the thickness of one layer constituted by a brucite-like sheet and one interlayer.
003 0V 003 ® 003 ©
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Fig. 1 XRD patterns of Mg-Al(A), Zn-Al(B) and Ni-Al(C) HTlecs synthesized with different methods
(a): Urea method, n(urea)/n(NO:-) =2; (b): Low supersaturation; (c): High supersaturation
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Table 2 Results of Elemental Analysis for the HTlc Samples(% )

element  Mg-Al-urea methad

Mg-Al-low supersaturation ~ Mg-Al-high supersaturation

Zn-Al-urea method Zn-Al-low supersaturation

C 2.37 0.52
H 3.16 3.52
(o) 28.84 34. 49
N 0.45 4.58

0. 56 2.02 0.18
3.52 1. 402 1.92
32.67 21.86 27.03
4.21 0.20 3.66

BERHEASR/D, ATHMERSEIRSTHE
F—BET TR, SEXKESEMHE, XEH
TG-DTA & RBLIIESE , HIilk, AT EA EHEERK
SRESRNVEATHRER, MEAREEREFEMLH
EXZSRIAR /D TREXTIEESEMOE—RER
BEERENEHAETHNER, RUEE, RESBRYPH
RERS WL, BRESHETENKE NH,
RCO.EWMTERLESYHERIRE, BHRPHMH
MRETEERERLALSYZMATERESE#
NH; Ff, KRB HRERE CO2 B F M #AREIE
BT HARTF, Bk, B4 Re HTle #4240 BAR 7]
BB Mg:Al(OH)3CO;s, T K ER 43 NOs - B F M K e i
ARE, TR PR R EAR RS LR
B BE BE A+ TF 0. 765 ~0.879nm Z 8], MBI TR D
WEREXH, REEASBRNHESRPCETEHEH
K, TN SENHATBMEE2).

EMTRERABRESE, RESEX
EZHWEERENER, EAXE, SBRTRE
¥4 B AI(OH)s B9 XRD & (B 2a), TLUE H,
Al(OH) Ry 5 M AH X 5R B, JC/K 3 A B REE e, X4
REFABSHEBRS NO,-BTFHY RN EHFE, &
RIFFIIRA B E RS DR, HEWxHRE
Bir, BiETE 20 HRMAHE X EELEBH, 3
AT, RUEMAELWAFERM, YRR
YR ERBE T NO, B TR ER 2 &6,
ARG EC RS, REMAESREH K, X
AN RESHERAKX,
2.2 IR 44

RE IR Xl — M AR EBIERD HTle SRR
fiE 8, B F % E brucite KEWR AN B F
BWFTE, WA, RN EEARFSENRSE
ERXEHEEMGBLEY, B3 AU THARGR T
REWERNIRIEE, HE3 TR, AHTIREEK
BERES IR EEBRIHEL, MHRBRERBHER
BWIRRANVNEATHENER, XFHERE Mg-Al

MWWMW%M
1 i 1 i 1 1
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H2 SHRRFEERFEMRR/NO BE/RLILT H &8
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Fig.2 XRD patterns of Mg-Al hydrotalcite synthesized with urea
method in different urea/NOs~ molar ratios
(a): AlI(OH)
(b): n(urea)/ n(NOs;-) =1
(c): n(urea)/n(NO;") =2
(d): n(urea)/n(NO;") =4
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XtF CO2- K4/ HTle, @ H AT WM B 3 HK
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5 670 ~690cm ™' (vs) P=3hE, XN FEHBEFH D
AR, ZEREFR T, 7 1400cm ' BT & B
JA¥EELTE 1350 ~ 1400cm ' KA WEHR, X5
COs> WX ¥ Da R G REMBEFHSE
X, EfIRHT vs R v, WG HEHHE,
X Fh X FR ik A RRAK AR £ 51 1050cm ' BT v B9IE
'ﬂﬁ“olo

B B3RS ET LI SE, R R R85 HTle HHY
AR FR YR CO2 AR NO;-, X7 i H IR i#%
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@A) B W8 B4EIE o &b F 760 ~ 790cm " [6] AU FT g H 7
LB, ZEREZ 200C 45 4h R IR EA
PR RTERE, REREN IR EE LT 788

g em™' BiREHEFFE, {H HTle B & IR & & $ 760 ~
790cm ' A M PRSI B R REE RS FEREH RS
c W
2.3 SEM 4#f

& 4 2 Mg-Al, Zn-Al 257K A # SEM iEE, 6
e T T 350 3000 350 3500 B4mTH, BREEREBNKBOESOAEEH
wavenumber / cm” BIFFHUREE, 5 Zn-Al KB AHS, BN
¥A, RAZRK/NT Sum, ThLTREREBERH

" PLZEW A F 10 ~30pum Z 18],

2.4 HXEHHWE

REBREEG BT RSBEGERZEHN
BEREM HTIc A&, EREHINNERTEM
Mg-Al, Zn-Al & Ni-Al K ¥ 1, 7S A Co-Al,
Mn-Al, Co-Cr FX /KB AR HKBBIEN=Y,
HEHMAESHERP AR &R B T R4 LR st i
T pHERR, R3FIHT Cavani F AL HK

B)

" N " 2 " L i s
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o B0 R4 R BT R VLR A BTG 90 pH 8.,

B, Co** Mn** 5 AP KA IR K pH HZE
23] R F k6% 89 Mg-AL(A), Zn-AL(B) R R B KBAHY

P i BAF Zot, N BT AP R T IEB ) pH (A
Fig. 3 IR spectra of Mg-Al(A), Zn-Al(B) HTles synthesized Zo. EREERT, TRERRBMERERERBANE
with different methods ?ﬁ, E%i&*m pH ﬁﬁﬁ%%ﬂ:ﬂgﬁgg%kﬁi
(a): Urea method [ n(urea)/ n(NO;-) =3] ULTE BT BT 55 B pH &, HXAREFHEERE
(b): Low supersaturation K\ EHER; MXTFREERE, A TFHE®RY pHE
(c): High supersaturation ¥ MEEM A, YRAETEN M5 MIDER

F3 —EMODFMMESLDTENET MR pH &
Table 3 pH Values of Precipitation of Some M (I) and M (ID Hydroxide !’

c AP Cr* Cu®* Zn** Ni?* Fe’* Co®* Mn?*
107%mol * L-! 3.9 5.0 5.0 6.5 7.0 7.5 7.5 7.5
10" *mol ¢ L-* 8.0 9.5 6.5 8.0 8.5 9.0 9.0 10.0
redissolution 9~12 12.5 14

(B) () (D)
H 4 SRS R Mg-Al #l Zn-Al 57K 8 A 89 SEM R A
Fig. 4 SEM micrographs of Mg-Al and Zn-Al HTlcs synthesized with different methods
(A): Mg-Al, high supersaturation; (B): Mg-Al, low supersaturation; (C): Mg-Al, urea method;
(D): Zn-Al, low supersaturation; (E): Zn-Al, urea method
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Fig. 5 Potentiometric titration curves for the precipitation
of different HTlcs!"!

BFWpHEEREKX, WARSIBEHINERE
RETFTETHEERE FRENKE, BMATHEE
RAHEREEY. BN TRELREE T, WEE
AXFMELEVIERH pH ZEXBE, I L, ER
BHILHERE TFIEFN, SREFRERTEN
PHEERE5ERE F&#BRLEVIEN pH HFE
ER, XTEAR Mg-Al Zn-Al Bk AHERBR
HUHE B S BT Cavani SV B HHH & MgAl
(OH) -HTlc, CuZnAl(CO;) -HTlc & NiAl(COs;) -HTle
HBAMNMEME., XMEREXRA, EREFFHIKE
RELZREN, PEARATRERENEREEY, R
MEASK Mg-Al KR KBANERH, HELETEHN
pHEFWEXN 7.7~8.5, RE VI Mg(OH), & pH
EEER 9.5 WMILHE Al(OH) ; Bi% pH 1A N{K7E
%, (LM 4.0 ~4. 5" AR KA FE Ni-Al Cu-Zn-
AlRZEF, Ni-Al A RW I RMERE, gL
DL 4R AI(OH)(pH =4), T /5 £ K4 Ni
DREGEAELWHE RN RETRE, Maig Ni HEag
EYRETREN pHENERBSZ, BR,. EBETF
EETREAHRESHLMNERE F R4 UIER
Rt REHERK, ERERET, 2HMHER

BFREMNEREN pHEAFARBES THARHR
B oAlzamora & Kruissink 252 -4¢4 Fi# &% pH K&
REBEE pH &, ARHE T EAKE AR Ni-Al
EReY, REHRANFBRESERINREER
FHEM, ENRBRN XRD EEXE, mUEME
EERREESYNEHIEENBRACRAREES
YR ea8sE,
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Synthesis of High Crystallinity Hydrotalcite-like Compounds with Urea Method

YANG Piao-Ping' SU Mei-Ping' YANG Xu-Wei' LIU Guo-Zong' YU Jian-Feng*-'
WU Tong-Hao' CHO Deug-Hee? CHANG Tae-Sung® LEE Dong-Koo®
(" Department of chemistry, Jilin University, Changchun 130023)
(2 Advanced Chemical Technology Division, Korea Research Institute of Chemical Technology,
Jang-dong Yusong-gu, Taejon 305-343, Korea)

Three methods, titration coprecipitation, anionic exchange and thermal decomposition-reconstitution methods,
have been so far used for the synthesis of the anionic clay, respectively. However, the titration coprecipitation
method includes low supersaturation and high supersaturation processes. But the common drawback of the method is
that the instantaneous pH value is certainly different in every part of the slurry no matter how to increase the stirring
speed. Although it is easier to crystallize in the low supersaturaion condition, which usually gives rise to precip-
itation, than in the supersaturation condition that the rate of nucleation is higher than that of crystal growth, it is
still difficult to obtain the hydrotalcites with high crystallinity.

In order to overcome this shortcoming brought by titration coprecipitation process, urea decomposi-
tion-homogeneous coprecipitation was investigated in synthesis of hydrotalcite-like compounds. The decomposing
property of urea in high temperature has been used to control the pH value in the synthesizing process. Urea,
blended with metal nitrate, forms a kind of homogeneous solution in ambient temperature. Furthermore, when it
decomposes in high temperature, the pH value is the same in everywhere in the solution. Therefore, hydrotal-
cite-like compounds with high crystallinity can be achieved. Making use of this method can synthesize the hydro-
talcite-like compounds of Mg-Al, Zn-Al and Ni-Al. However, it is difficult to synthesize the Co-Al, Mn-Al and

Co-Cr hydrotalcite-like compounds. The cause is certain to correlate the pH value in the process of precipitation.

Keywords: urea decomposition control of pH value hydrotalcite
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