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Abstract:Atubecarbonmembranesupportwaspreparedbycarbonizationofapricotshellwithadditive.Theporesizedistributionsof

supportwerecharacterizedbybubblepointmethod.Carbonparticlesweregainedbyheat-treatmentofapricotshellandcomminution.

Thecarbonparticlesweremoldedtoformtubegreensupport.Afterdryingandpyrolysiscrackfreecarbonmembranesupportswere

gained.Theresultsshowedthatthemoreadhesivewasused, thesmallermeanporesizeofcarbonmembranesupportbecame, andthe

smallerpurewaterfluxwas.Themeanporesizeofcarbonmembranesupportandpurewaterfluxdecreasedwithparticlesize.The

meanporesizeandpurewaterfluxcanbeadjustedbyparticlesizeandadhesivecontent.
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Membranehavebeenwidelyusedinseparation
fieldsincethelastdecadeduetoitsexcellentproper-
ties, suchasroom temperatureoperation, nophase
changes, energysavingandhighselectivitycompared
totraditionalways.Itisregardedasahighnewtech-
nologytosolveenergysourcecrisisandpollution

[ 1]
.

Inorganicmembranehasbeenarousingscientists' at-
tentionintheworldbecauseofitsthermalandchemical
stabilityandenoughmechanicalstrength.Carbonmem-
branehasnotonlythevirtueofinorganicmembrane
mentionedabove, butalsouniformporesizedistribu-
tion, highpermeabilityandlowcost

[ 2-4]
.Animportant

considerationinpreparingmembraneisthethicknessof
themembranebecausethepermeationratedecreases
withthickness

[ 5]
.Thusmembraneisrequiredtobeul-

trathin.Addition, themembranemustwithstandthe
pressuredropacrossthemembraneduringoperation.
Oneapproachtosolvethisproblemistopreparecom-
positemembranebydepositingafilmonaporoussup-
port. The supportprovides adequate mechanical
strengthandishighlypermeableinordertoreducere-
sistant.

Inthispaper, carbonmembranesupportsarepre-
paredbyapricotshell.Theeffectsofprocessvariables
onthestructureandperformanceofcarbonmembrane
supporthavebeenstudied.

1　Experiments

1.1　Preparationofcarbonmembranesupport

Thepre-carbonizedapricotshellwassmashedin

disintegratorandsieved.Phenol-formaldehyderesin,

PVAandglycerolwereusedasadditives.

Therawcarbonparticlesaremixedwithadhesive

tomakedoughandthenextrudedtoatubegreenmem-

branesupport.Thegreensupportwascarbonizedat

800℃ foranhourunderN2 atmosphere.

1.2　Characterizationofcarbonmembranesup-

port

Bubblepointmethod
[ 6]
isemployedtotestthe

poresizedistributionofthecarbonmembranesupport

withisopropanolaswettingagentandN2 aspermeating

gas.Purewaterfluxofmembranesupportwasmeas-

uredunderthepressureof0.1 MPa.

2　Resultsanddiscussion

2.1　Porestructure
Poresizedistributionistheimportantcharacteris-

ticofcarbonmembranesupport.Employedadditive

content6%, theeffectsofparticlegranularityonpore

sizedistributionofcarbonmembranesupportwerein-
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vestigated.AsshowninFig.1, theporesizedistribu-
tionprofileofcarbonmembranesupportbecamesharp
withthesizeofrawcarbonparticlesdecreasing.The
meanporediameterofcarbonmembranesupportranged
from0.45μmto0.7μm, andincreasewiththesizeof
carbonparticles.Poresinthecarbonmembranesupport
aremainlyfromthestackingofcarbonparticles.The
smallercarbon particlesused, thesmallerpores
formed.Onehand, spacingbetweenparticlesdimin-
ishedwhenfineparticlesstacked.Ontheotherhand,
somesmallparticlescanfillintheporesfromotherpar-
ticles, whichmadestackmorecompact.Porestructure
canbeadjustedbychangingsizeofcarbonparticles.

Fig.1　Effectsofparticlesizeonpore

sizedistributionofsupport

Fig.2　Effectofadditivecontenton

poresizedistributionofsupport

Figure2 showstheeffectofadditivecontenton
poresizedistributionofcarbonmembranesupport.The
poredistributionbecamebroadwithadditivecontentin-
creasing.FromFig.2 wecanseethemeanporediame-

terincreasewithadditivescontent.Theresultindicates
thatadditivecontentplaysanimportantroleinprepar-
ingofcarbonmembranesupport, whichnotonly
strengthensthecarbonmembranesupport, butadjusts

poresizedistributionandmeanporediameter.
2.2　Purewaterflux

Figure3 showstheeffectsofparticlesizeandad-
ditivecontentonthefluxofpurewateroncarbonmem-

branesupport.Thepurewaterfluxdecreasesasparti-

clesizedecrease.Whentheparticlediameterchanges
from43 ～ 61μmto104 ～ 147μm, thewaterfluxin-
creasesfrom3260 to5156 L· m

-2
· h

-1
.Thisisre-

latedwiththeporosity.Smallparticlesresultinahigh
stackdensityandlowporosityandleadtoalowflux.
Althoughtheadhesivecanenhancethemechanic
strengthofcarbonmembranesupport, ithasapassive
effectonthepermeabilityofsupport.Asshownin
Fig.3 ( b) , moreadhesiveresultsinlowwaterflux.
Thereasonisthatadhesivechangesintocarbonduring
pyrolysis, whichfilledintheporesofsupportandde-
creasedtheflux.With12% adhesiveandparticledi-
ameter104 ～ 147μmthepurewaterfluxisaslowas
467L·m

-2
·h

-1
.

Fig.3　Effectsofrawcarbonparticlesize(a) and

adhesive(b) onpurewaterfluxofmembranesupport

3　Conclusions

Atubecarbonmembranesupporthasbeenpre-
paredbycarbonizationofapricotshell.Theporestruc-
turecanbecontrolledbychangingrawcarbonparticle
sizeandadhesiveamount.Bigparticlesresultedcarbon
membranesupportwithlargepores, wideporesizedis-
tributionandhighwaterflux.Withtheincreaseofthe
adhesivecontenttheporesizedistributionbecomewide
andthemeanporediameterisenlarged.
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摘　要:以杏壳为原料, 通过碳化法制备了碳膜支撑体, 利用泡压法表征了支撑体的孔径分布。对杏壳原料进行预碳化 、

粉碎 、 筛分得到碳粉, 将碳粉和添加剂混匀挤出成型得到支撑体原膜, 经干燥 、 碳化得到无缺陷碳膜支撑体。实验结果表

明, 粘结剂用量增加会导致支撑体平均孔径变小, 纯水能量减小。随着原料颗粒的减小支撑体平均孔径减小, 纯水能量下

降。

关键词:碳膜支撑体;碳化;杏壳;孔径分布
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融盐包裹法合成球形正极材料 LiNi0.7 Co0.2 Al0.1 O2
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摘　要:以球形 Ni(OH) 2为核心原料, Al(NO3 ) 3· 9H2O、 Co (NO3 ) 2· 6H2O和 LiNO3为包裹原料, 采用融盐包裹法

在空气中煅烧合成了单相固溶体 LiNi0.7Co0.2Al0.1O2。用 XRD研究了合成产物的物相和结构, 用 SEM研究了合成产物的形

貌, 用电池性能测试仪研究了合成产物的电化学性能。实验结果表明, 合成产物具有 α-NaFeO
2
型层状有序结构 、 球状形

貌和良好的电化学性能。

关键词:锂离子电池;球形正极材料;LiNi0.7Co0.2Al0.1O2
;融盐包裹法
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