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Highly porous carbon/silicate composite prepared from biomass
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Abstract Rice husk is one of biomass abandoned as waste materials in large quantities every year, and is a

candidate material for preparation of active carbon. In this study, highly porous active carbon-silicate composites

were prepared using rice husk with a combination of clay mineral by heat-treatment in Ar atmosphere. With an

increase in rice husk content up to 60%, bulk density of the composite decreased to below 1g/cm?, and the water

absorption increased to above 75%. Thus prepared highly porous active-carbon/silicate composite had a multimode

pore size distribution, 4 nm, 0.1pum and 1-5pm, and had a high specific surface area of 133m?%g. Water absorption

speed was characterized by means of suction of water by capillary action.
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Fig.1. Schematic illustration of tube-furnace heat-treated in Ar
atmosphere.
2.3 HEGHE

BUBEOZHAEONIEE, RBILE, BAFIL,
KRPEHRIZ R DT NF AT ZEC LV BEIE L7z, 50nm LA E
DRAESTIL, QUANTACHROME ## POREMASTER
EHEALT, KBEAEIZL VEIZE L, 500m L FOKIL
BEBomkOCHRERIL, @s UTREER (774K=-19%
°C) %ML, QUANTACHROME ##! AUTOSORB3B %
FERALTERTAREEZIVAE L,

ZHEORACEEREL, BRICHRELLLSIC VESK
HRBRAZEEIC CTCTENOBMERRUC L > TKER
NT BEEZRDT,

ERFERE, BEEER ) HoRESEERRN X
HREFTEER RINT-2000 12 & 0 5F L7z, E/-#0EEiT, B
RET (B HoOBER BRI EETRETHEMSE ISM-6335FM
RUOEERETEEME JEM-2010 I X W EE LT,

3. BRLEE

3.1 iR TE

AL A EIE DS 30~60%DFE % Ar FFEKH 1000°C T
BULE L 123558 O XKBEPT R E — % Fig2 1R d, 74D
IMEASRLCHESEHE LTHEELTREY, #23V
PIZHTFT DA Quartz DADFER L L THRETE 2, B
MEBEOREHNIBRATH 1272, BN L TER
TORFLIGETHD EHESNE,

L1120
1

Intensity / arb. unit

40%

Rice husk 30%

10 20 30 40 50 60
20/ deg.

Fig.2. X-ray diffraction patterns of heat-treated specimens at
1000°C in Ar.
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Fig.3. Bulk density of specimens heat-treated at various
temperatures and atmospheres.
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Fig.4. Water absorption of specimens heat-treated at various
temperatures and atmospheres.
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Fig.5. Pore size distribution of specimens heat-treated at
1000°C in Ar.
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Fig.6. Pore size distribution of specimens heat-treated at
1000°C in Ar and at 500°C in Air.

Tab.1. Porosity of the specimens heat-treated at 1000°C in
Ar (cc/g)

Content of rice husk % 30 40 50 60
Hg porosimetry A
(< 400um) A 0.342 | 0.387 | 0.536 | 0.662
Archimedes B 0.381 | 0.423 | 0.607 | 0.756
(> 400um) B-A | 0.039 | 0.036 | 0.071 | 0.094
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Fig.7. Pore size distributions of specimens heat-treated at
1000°C in Ar measured by Autosorb3B and analyzed
with BJH method.
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Fig.8. Pore size distributions of specimens heat-treated at
1000°C in Ar measured by Autosorb3B and analyzed
with BJH method.
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Tab.2. BET specific surface area (S.S.A.) and BJH pore
volume of porous carbon and silica composites

Rice husk % 30 40 50 60
Carbon % 7.5 10.8 14.7 19.4
BET S.S.A. | m%/g 36 43 83 133
meso cc/g | 0.052 | 0.037 | 0.047 | 0.044
micro cc/g | 0.0045 | 0.0092 | 0.0129 | 0.0203
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Fig.9. Water absorption of porous specimens heat-treated at
1000°C in Ar.
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Fig.10. Water absorption of porous specimens heat-treated at
1000°C in Air.
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Fig.11. Water absorption speed of porous specimens
heat-treated at 1000°C in Ar and in Air.

WAGEERT CIIRILERE r, REENy, BEMBOOK
H(cosONZ B L, FEAERE TR IFIFT 2, REHKT
HIHIENLREES Yy, HEAODRE(cosl), FEMRE D
F—ELRARIE, C IFERKILEE FIThFIT 5, Lz
BoT, WREAENEL RDIZLER>TEZAEFOR
DT EOFHKARIIHE R LTI D,

SARGHOH D EMEFT 2 EMERRIZL o THHE
BHPKINDEHE, TOEMEFOR/NEORSHFRNE
BETIILIIRZOTERMEOBRKEEIIRE REE
252 5 DIIHRBFORNRABETHS, LEB-T, £
LEFORABL2WHERTILA LT OEF I 2o
TRAAKABIZZFUZEERLZVE, RILERB I TR
ALOMEERENERT 5 L B2 RMBERBEINT, Ao
T EORNRILERBBICKREL 2D EEX DN D Fig2
Noond LT, FREGEN 50% %L D L TAkE
¥ 60%%Hx, KIFLTOE/BPEEZICRY SHETHEHE
REEAEREND Z EIZE>TAMT EOR/IRILE
BRELRDZILICE - THKEENERLIZEEXD
no,

3.5 ZAMKDHEE
1000°C D Ar F CEHULE L TH o= ZHLEOF 2 EF
BAMSESE % Fig 12 1277,

Fig.12. Microstructure of specimens heat-treated at 1000°C
in Ar.
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Fig.13. TEM image of specimens heat-treated at 1000°C in
Ar.
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