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(57) Abstract: The present invention discloses a package method of anion supermolecule intercalation structured material.
According to the principle of the synthesizing of LDHs laminar-column material, the anion of guest molecules are packaged
between hydrotalcites, to obtain the supermelocule structured laminar-column material, by selecting special guest molecules and
employing back-mixing depositing intercalation package method, and by controlling the density of ions, the kinds of cations and
the kinds of guests in the laminars. This method doesn’t employ N2 as shielding gas, and it is more simple to be operated, the
obtained crystal is more unity, the structure is more concord, and the guests of the interlaminar are pure. This method overcomes
the problems encountered by the prior intercalated package method, such as having many amorphous phases, employing N2 as
shielding gas, and the obtained interlaminar guests are not pure.
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PrIB S,
AR N— M B T AT S B AR R R BT

HEEA

W& BEAEEMY N2 A/KIER (Layered Double Hydroxides, #EH
LDHs) EHHEEHEBERMEEE, AL EIEMARAETFEBS TEWE
Al BEARENTEARITEE, Bk, SHERE.

SCik[Nicolar J.Whitlton, Paula J.Vickers, Sterhen Mann, J.Mater.Chem., 1997, 7(8):
1623-1629 R FFLITIE 1%, BARREHAT NaOH W RS ERINE, H
Mg. Al THERELEIAE N, S TS SR, SR RN aREEKER.
[RTEHHEITRR, % LDHs JEAUH CO 2 BERHISRAIE, UURHA N, L0
LB COSERMRERERERNILE, NMHEERZEAdgE QIERAFEE
WIAET) 1 LDHs BEHMEL. ZHENAEZAREBENETEMETE NOs 5
RERELETREE, HRA NSRFEREEZR .

SCER[PMIRR, BEPREE, B3, BE, IHULFEER, 2001, 17 (3): 414418]
KB FAHE, K LDHs 1 COSBFE#RIK, BREEREENICTRINEZ
ARl AT N, SR . EARZMRRAXFHIETE T RIS
EBREIR] COF B FMAEER LDHs 1/ER, FFaH] pH (EFE 45~5 28, T&4%
A H A o

SCHR[V.Prevot, C. Forano and J.P.Besse, Inorg. Chem., 1998,37,4293-430113%
AgHWEIRE, £ N, 56T, BAERRFEAFNRSTFHEEME, H
AR ZAERBICMEE KELEHMEE.
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REFNE
AR ER: RYE LDHs EHMEREREE, RA—MHrmEARE
BT iE——RIBTTENE, WRPE &AL HEA LDHs [Z(H, Hl&RdmmE—,
E—E. BREAAVENFEZESW LDHs M. FrBRIETIEERK DEE A
f] CO,-LDHs SRR, R, B2IMHESHItTte sz IER
AR BRSO N R

L (I (OH L0410 + L8y, —

6 2
£ T A), +5 () + 23,0+ CO;

3. DAY, +2 (W (A )y + 16NaOH ——>

+ " 16
I, (OH) (A)o s AHLO + - Nazh

He MPRFEM Ni% L zZn? o FPE CWZNEBEETF, MR Co™.
Fe*. T, APE Ga"=M&BE T, Allx RERTHIBEFEVREAES T, 2F
AT RLER—ERKEREE, BRI pH EDT 4: AR CLL SO NO;,
POFETH RN FEUEAR. 8K, RLER. IT8R. FRR. FFR.
SMEERFR. CBEFIRBRRET; [M*M,(0H)]CO,) 4H,0 H/ZEHHA
BT COFEF/KIBA(CO,LDHs) T MY M, (OH),6] (A) ,x AH,0 4
ERHETEABTHEEKERALDHs): (M) (A)). (M) (A), 551
W F=NEEE TR,

BT 3 CO-LDHs 5/ [ A ik, -5 NaOH FITIE, ﬁ@%‘%‘? AB CO”
BFAERERRAETN A FEEKEE.

ZARRAEITENN AR, — TR RN T 2, FRMR 1 AERAERE
N NaOH ¥, XN pH>9 WI&MHTESES: H—7HH, FAXMIEHE S
JZ45H LDHs MEL B KA N, S5, BRERRE COTET, BUfriRT
CO B 5 BB 1R AL AR R B,

BRBAES BRI T
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A. FFEERM (WEFHEE 00132145.5) FiEHE&FTE CO,-LDHs, HER—
. EMBHEFEE/REL MP/M™=2-4: 1, ik M*h Mg™. Zn*, M4 AP, Fe*' ,

B.¥—EEM LDHs JIAZIEH EEF/KIAST, =R TR, % LDHs
SEARSEERNTE, MASEEE, AR R AEEER, M.

AR B —ERIKEEE, BIEOKER pH<4 KITOHIREENIER, kiR,
. THRR. BER. AR, AER. RELER. TR, ERR. KRR, X
BEFFR. DTRE.

C. BCHIRER 0.01-0.5M ] NaOH /KBTI N A BRI BN S 8, —
Wk, — ISR B BRNEEEIR, (RERRINERE pH>9, WINER, Wkt
B4 6h, 1TUE. FHRUKFEHPEEE pH<S, KATE 85°CAATIE 24h, HHEHE
BEIZMAAHEEE A-LDHs.

Kl EMREHT XRD. IR TESTRLEER, ZFH0ToEBENTER
¥l LDHs 28, B2 RiAREE—. S—SEAEZ41 LDHs #7178

PR LB R VR TR A S S I ERATRL, RS E, YRI5
& HEE S LDHs MEERRE A N, RH, BEREE CO 8T, Frblix
T & BRONEBIFRIRAR T COS BT 5R A FERAZFRISIE.

EARSERT
SER 1

FB A: 5 61.5g (0.24mol)IEE Mg (NO,) , * 6H,0 F1 45.0g(0.12mol)HI[E
K Al (NO;) 5 * 9H,0 %T 225ml 1 H,0 H; 5% 25.3g(0.24mol) i [E {4 Na,CO,
23.0g(0.58mol)NaOH ¥&TF 225ml FI7K, Z=iE KA R v T el
JE R NAR R, RARRIRISRR 100°C ddk 6 /N, BRLAE, HERRIRRR TR
ZE pH{E/NT 8, 70°CTE 24 /NoT, #5E] Mg-Al-LDHs, H Mg*/AP=2: 1.

SR B: 4.0g LDHs JIAZEHR 100ml =B T/KRIARF, =B TR
IAEEAEIR 7.5, MATZaEP EiEMEAR A B

A C: M 100ml 4UKFEAZETYEMR 2g NaOH, REBINFABIHER X
RiagH, e, —RIER B BN, (RIS R pH>9, WIS,

3.
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Rl IE] h, Y8, FHUKFEOVEEZE pH<S, K& 85°CLATIE 24h, 1HELHEE
BRI B E LA Z451 LDHs #14 .

i X %Téizm%fl‘ffn, HlE RN A EIRIEEST LDHs PR R IEATE g
R/ NERES), 7E 20=7.6° AMHBLERIEEN dy=120m (KFSH A SRR
dos=0.76nm) [URFEATHIE; IR HEEER, HI&EIINSEMIEESM LDHs #4
BIEL 1377cm™ &b COMIENH I, RZ A FFE 1594em™ 4bHIL N-H & Hi3Rs), 7£ 1405,
1356cm™ 4 IR FRAR B F A FORI ROy . SEIRHIERR: SRAIRIBITIE T
R A RRASSHEA LDHs FR], BEEEHE TFASER S TH Mg-Al 2K
VA BEEAE. FRERRECRIBIIEERE MR, BERIEE, Uil
PRI TR LDHs B R BRGNS, BEREE COS BT
BT LA O IFR T CO B F 5 E B TR R GG .

ST 2

HEA: ¥ 923g (0.36mol)HIEE Mg (NO,) , * 6H,0 F1 45.0g(0.12mol)HJ[E
R Al (NO;) 4+ 9H,0 ¥T 225ml B H,0 ;55K 38.2g(0.36mol)[E {2 Na,CO, 1
30.7g(0.77mol)NaOH ¥T 225ml HI7KH, FESCHER] 1 P8R A WIEHIEEE]

Mg-Al-LDHs, H Mg*/APF=3: 1 .

S B: 3.0g LDHs JIAZIEE 100ml = F/KMESF, ZE NEIDFE,
N EHAR 6.5, MRTARE P BB P VETR.

BB C: R 1 AR C EHIEREERARAEFAEARE Me-Al
KSR B AL

B X STERATHT B, SIS RRINILRTEESM LDHs MR EREATEIE

W/ NAERS), TE 20=7.6° HIUEMRIEEN dyy=1.2mm CKTHE A HlZ R
dos=0.76nm) HIFFEATNIE; R EEER, HI&E2NFREESH LDHs #76l
H 1377cm™ 4b CO IR, R HHIZE 1587, 1390cm™ &b HIGRIRAR BT HIAKT
PRI PRI T . SERAERE: SRALRIBITIE T ALIR4 e\ LDHs EH,
BREIERHETHIRS TR Mg-Al BUKIER ZRME. AREREERE
JEVERI &R EREMEL BRSSP, ﬁ%ﬁﬁﬁ%*ﬁ/f?ﬁﬂ%ﬂ’] LDHs ZHA15E,
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SR K Ny SRS, (R FEE COM BT FrAIXAR & BOTEBF TR T COS>
BT 5 R AE TR RIS,

SEHERY 3

IR A: %% 123.1g (0.48mol)HE1E Mg (NO,) , * 6H,0 #1 45.0g(0.12mol) i &
& Al (NO,) 5« 9H,0 %&F 225ml 1 H,0 H; 5 50.92(0.48mol) & {4 Na,CO, F1
38 4g(0.96mol)NaOH ¥&F 225ml FIZK, IZLHER] 1 PR A KTEsI&EE]
Mg-Al-LDHs, H Mg/AP*=4: 1 ,

I B: 3.0g LDHs JIAZIEER 100ml ZEF/KEIERT, FiR FHIIHE:
TIANITERR 6.5g, MHETZARST BERIRAS SR .

IR C: 3ESCHER) 1 PR C HiERIEERIE R E AR Mg-Al B7KiE
A EFEMEL

B X STEATATEIR AN, HIRERINIEESN LDHs AR A ERTA &R /N
E#%3), 7 20=73° MHIERER dy=l2mm (KTHER A Hl& B
dy=0.76nm) HUFIEATETIE; R ERER, HI&BIINEESM LDHs M8
1377cm &b COZIENZe, A 1260, 1084, 1018cm™ AbHIMR EFBIASHRF]
SRR . SEIRAIFRR: SRAFRIBUUE TSRS LDHs E(E], S2IEHE
BHES F AT Mg-Al ZUKIEABEM . R RIBTTIEERS 1 E
ARl WRESEFE, EREXFOTERIER LDHs EHATELBRRE XA N,
P, BEREE COSET, FEMERIERFNTAR T COME &4
B 1L R LR SR .

LR 4
£ A: ¥ 69.1g (0.24mol)IE1E ZnSO,-7H,0 F1 50.0g(0.075mol)HIE A Al,
(SO,) ;18H,0 %&TF 225ml B H,0 ;570 26.4g(0.24mol) HI[E & Na,CO, F
26.5g(0.65mol)NaOH ¥T 225ml f7KH, 3Z3LiEd] 1 28] A KrEslsRs)
7Zn-Al-LDHs, X Zn*/AP=16: 1 .
$IEB: 3.0g LDHs JIAZEIEE 100ml ZET/KHIASRT, =E THHHE,

-5-
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AN B3R 5.5g, BT 288 VMRS AVETE AT

AERC: LN 1 P8 C HERIE BRI E T EAIRK Zn-Al B
KA B R

B X STEEAT R, HlERRIERMEES LDHs AR EEAT T IE
RUNEER SN, 1E 20=7.6° MHIUEIRIEN dyg=1.2nm CKTFHE A HIEREER,
doos=0.76nm) FURHEATETE; R EEER, HEERERREESM LDHs 47
RIE 1377cm™ &b COMIEN R, R AFI7E 1587 1390cm™ A HBRARES FHIA
SRR ST . SEIIERE: SREFRIBIIE IR ERERRASH N LDHs B
7, BREIERFETHERERSTH Zn-Al B/KEEEEME. ARIEREE
RIBITIEES & BT, BSR4, UBRXMOERE N LDHs Bt
ML BSREE R N, SF, BREEEE COYEF, BrliXFh &R ER iR
FRT COS B FEEME TR ML HIEE.
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A E R H

. —MHE TSN FREESWMEINASTE, ZEaE TS ER:
A. BIZEEAETEN COy, BERZM ENMMHEFE/RE M*/M*=2—4:
| #7KIE R CO,-LDHs;

B. ¥—EEN CO-LDHs MAZEH EET/KIAESES, =R M5
¥ CO,LDHs 5EMSFTEAERMT, IASERME, MITERS HERREE AETE
B, &R, BRRRE—ERKEREE, HEKER pH<4 MEIBRESE VL

C. FCHINREHN 0.01-0.5M [ NaOH ZKESHINN A BFITE R R 28+, —
DRE, —IARIAER B BEIREERE, REEEINGE pE>9, WINER, Wik
[ENRZ 6h, 1T¥E. FHBUKFE O UEAR pH<S, KATE 85°CAA TR 24h, HHELHSE
BEIZ A LDHs BAA R

2. RIESCRIESK | FTRRHEE AR, EERFIRS FIEEER ., IR,
R, BHR. AR, 28R, REER. FER. SRR, TR, aEERE
R C R,

3. RIBBCFIESR | FridfsdEE s vk, HAFMER CO,-LDHs ERER M
EREMHETF M LLE Mg - Ni% . Zn* . Fe¥E Cv*', =M&BHRET M
LR Co*'. Fe**. Ti¥. APYEX Ga*'s

4. FRERRIESK 1 FridfEEESE 7, HEHMER CO,-LDHs £4ZE *ﬁ_fn
EBHETF Mk Mg ek zn?t; =& BHE T Mg APTE Fe*,
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