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AStepwiseRoutetotheSynthesisofMg-Al-LDHsand
theIntercalationAssemblyofOrgano-LDHs
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Abstract:Mg-Allayereddoublehydroxides(LDHs) wassynthesizedbystepwiseroute, andbenzoic-LDHs, o-aminobenzoic-LDHs,

ando-hydroxybenzoic-LDHsintercalationassemblywereobtainedbyion-exchangemethod.Inthestepwiseroute, wecontrolledthe

stateofAlcompositionasAlhydroxylaqueouscomplexesintheaqueoussolutionfirst, thendropwiseMg2+andOH-andkeepthepro-

cedureatconstantpHvaluesimultaneouslyatnormalroomtemperature.ThetexturalandstructurepropertiesoftheresultingMg-Al-

LDHsandorgano-LDHswerecharacterizedbyXRD.TheresultsshowedthatLDHsobtainedwerepureandhighlycrystalline.Thein-

tercalationassemblyofbenzoic-LDHs, o-aminobenzoic-LDHs, ando-hydroxybenzoic-LDHsobtainedbyion-exchangekeptthelayer

structure.
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　　Layereddoublehydroxide( LDHs) isatypical
materialwithspecialtwo-dimensionallayerstructure

[ 1]

andisagoodmatrixtodesignandobtainlayeredheter-
o-structuredhybridmaterials

[ 2]
.Therearemanyre-

portsaboutthesynthesisofLDHs
[ 3]
andtheirintercala-

tionassembly
[ 4]
.Inthiswork, weestablishedastep-

wiseroutetosynthesizeMg-Al-LDHs.Wecontrolled
thestateofAlcompositionasAlhydroxylaqueouscom-
plexesintheaqueoussolutionfirst, thendropwise
Mg

2 +
andOH

-
andkeeptheprocedureatconstantpH

valuesimultaneouslyatnormalroom temperature.
Mg-Al-LDHswassuccessfullysynthesized bythis
route.Intercalationassembliesoforgano-LDHswere
obtainedbyion-exchangemethodstudied.

1　Thestepwiseroutetosynthesisof
Mg-Al-LDHsandtheintercalation
assembly

　　First, thepHsofAl(NO3 ) 3 aqueoussolution

wasadjustedatdifferentvaluesbyNaOH.Eachresul-
tingslurryorliquidwithdifferentpHs, weredropwised
withMg (NO3 ) 2.Theproductaged, thenseparated
byrepeatedcyclesofcentrifugationandwashingwith
deionizedwaterthreetimesanddried.Intercalationas-

semblyoforgano-LDHswasobtainedbythedirection-
exchange.Theprocedurewasheldatconstanttempera-
tureforseveralhourswithstirringandrefluxing, after
therepeatedcyclesofcentrifugingandwashingthree
timeswithdeionizedwater, anddried, theorganic-
LDHssampleswereobtained.

2　Resultsanddiscussion

Allthecases, exceptedthepHvalueintherange
of7.0 ～ 8.0 ( sample1 ), LDHsphaseswereob-
tained, asobservedfromtheXRDpatternsshowedin
Figure1.Thepurityandthecrystallinityofthesamples
wereverydifferent.ThemorphologyofAlcomposition
inthesynthesissystem wasmixtureofAl( OH) 3

colloidandAl(OH) 3 slurryatpH7.0 ～ 8.0.NoAl

ioncoprecipitatewithMg
2+
ionandOH

-
.Sotherewas

noLDHsformation.AsthepHvalueofthesystemwas
intherangeof8.5 ～ 12.5 (samples:2, 8.5 ～ 9.0,
3:pH, 9.0 ～ 9.5, 4:pH, 10.0 ～ 10.5, 5:pH,
11.0 ～ 11.5, 6:pH, 11.5 ～ 12.5) , themorphology
ofAlcompositionwasmixtureofAlhydroxylaqueous
complexesandAl(OH) 3 slurry.Alhydroxylaqueous

complexesioncoprecipitatewithMg
2 +
ionandOH

-
.

WiththepHvaluesincreasing, theamountofAlhy-
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droxylaqueouscomplexesincreased.Theyieldof
LDHswasincreased, andtheMgOwasdecreased.
WhenthepHvalueofthesystem washigherthan
11.5, theproductwaspureand well-crystallized
LDHs.

Fig.1　ThepatternsofXRDofsamplesofLDHs.

TheXRDpatternsofintercalationassemblyofor-
gano-LDHsshowsthatthedifferentorgano-LDHswere
synthesizedbythedirection-exchangemethod.The
threeintensepeaksinXRDpatternsoforganic-LDHsat
lowdiffractionangleshiftedtotheloweranglesandthe
diffractionpeakof( 110 ) crystalplaneisatthesame
diffractionangle.TheinterlayerspaceofLDHswasex-
pandedbytheintercalationsoforganicmoleculesand
thebrucite-likesheethadnotanychange.

3　Conclusions

TheMg-Al-LDHswassynthesizedthroughthe
stepwisecontrolroutesuccessfully.ThepHvalueofthe

synthesiswasthekeyfactorinthesynthesisprocedure.
Inthestepwisecontrolroute, asthepHvaluewasgrea-
terthan 8.5, Alhydroxylaqueouscomplexesco-
precipitatedwithMg

2+
toformLDHsinalkalinoussolu-

tion.AsthepHvaluesofsynthesissystemintherange
of8.5 ～ 11.0, theproductswerethemixturesofLDHs
andMgO.AndwhenthepHvalueofthesynthesissys-
temwashigherthan11.5, theproductwaspureand
well-crystallizedLDHs.

Benzoic-LDHs, o-aminobenzoic-LDHsando-hy-
droxybenzoic-LDHsintercalationassemblyoforgano-
LDHssampleswereobtainedbythedirection-ex-
change.
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逐步法制备 Mg-Al-LDHs与有机-LDHs的插层组装体
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摘　要:通过控制铝组分在溶液中的形态, 采用逐步控制的方法制备了 Mg-Al-LDHs, 经过离子交换, 制备了 benzoic-

LDHs、 o-aminobenzoic-LDHs和 o-hydroxybenzoic-LDHs。在控制过程中, 铝的羟基配合物在室温下与 Mg2+和 OH-共沉淀生

成 LDHs, XRD图谱显示生成的 LDHs晶相单一 、 结晶良好, 有机-LDHs保持了层状结构。
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