KB4 (Bull. Fac. Agr, Saga Univ.) 90 . 45~53 (2005)

B DRI 1218 5 N A REOE S BIERE

BT - RE ORRET - REE IR RHE BT -
PR ETTTC- FREEE RET
(B IER TR E)

PRLI64E 9 I10H  FH

Adsorption Property of Heavy Metal Tons on the Rice Hull Residue Produced through
Hot-Compressed-Water Pyrolysis Process

Nobuyuki HavasHi, Daisuke Matsuoka*, Satoshi KumaGar**, Shuji Fuiita,

Tsuyoshi SAkakr***, Yasuhiko KAma***
Received September 10, 2004

Summary

Rice hull residue was collected from a percolator type hot-compressed-water (HCW) reactor after
20 min treatment at 200°C on pulverized rice hull. The obtained rice hull residue showed the adsorption
capability of heavy metal jons such as Pb**, Cd**, Cr (111", Cu*" and Zn"", and the adsorption equilib-
rinm time for these ions was about 7 hrs. Rice hull residue showed comparatively strong adsorption abil-
ity for Pb** and Cd*" at various pH conditions. As compared with the precipitation curve of Pb (OH); or
Cd (OH):, adsorption curves were shifted to lower pH about 2.2 point for Pb*" and 2.9 point for Cd**.
Adsorption isotherm curves of Pb**, Cd** and Cu®* revealed that the adsorption type of rice hull residue
categorized as Freundlich model because of the logarithmic straight line relation between adsorption
equivalent concentration and the amount of adsorption. Adsorption behavior received disturbance by ex-
istence of CaCl; and KCl even in the case of Cd*" which considerably adsorbed by rice hull residue.
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2. MRBLUHE

2.1 PRFEOHEE (Residual rice hull)
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Fig. 1 Schematic diagram of percolator type hot-compressed-water (HCW) reactor.

@ water tank, @ high pressure pump, 3 heat exchanger, @ reactor, (& sintered filter,
(® cooler, (7 back pressure valve, ® decomposed products
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2.4 WEOD pH &FYE
ERE OB OWSE I 5 pH D Z ML 700, pH % 2 ~10F TOHPICH
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DM EAT o7z, BONTREMEMT S L ICESREOTFEIEE (mol- L) LHFEBE~D
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3. HBRBLUEE

3.1 EHPRBLUCHIRZED, S OELEBHER

Table 1 {2 JNFE B K ALERET O ORI B & OLBRZ12 ) 7 27 & W S DR S 7z i sk 2
LOEEBRENBEOWERRLR L, WHE LMK () £BL) BRESETTLINS
COBREBROERDRRD SN0 WBRBETIEOBREREFF LR hoTwSE, Zh
13,130CH L U200COIMEFKLE I L 0 FRPOESREFRICH RSN TV L2 T
HbH. ZOFERDS, UBROBFEERIIBVTIEIHREESE> S OBEERBEHNEIEH CE
H5DELTHRIR-7.

Table I Elution of heavy metal ions from intact and residual rice hull

Intact hull Residual hull
H:0 0. 1IN HNO; H:0 0. IN HNO;

pH 6.76 0.58 6.06 0.54
Cd* 0.00 0.00 0.00 0.00
Co** 0.01 0.00 0.00 0.01
Fe** 0.07 0.63 0.00 0.14
Mn®* 0.51 3.00 0.00 0.02
Mg* 0.89 4,97 0.07 0.09
Cu** 0.02 0.03 0.00 0.10
Ca** 1.07 9.67 0.01 0.29
AFT 0.03 0.23 - 0.32
Pb** - 0.01 - 0.02
Zn** 0.11 0.42 - 0.09
Na* 2.26 1.93 0.25 0.18

K* 72.00 84.30 0.19 -
cr 0.01 0.06 0.01 0.05
Ni** 0.01 0.03 - -

(ppm)

3.2 BETFERE

Fig. 2 /210ppm DEEBENICHBRBEEINA - & SOREFB ERE L OBEER L.
WTFNOERICBWTHIREFMAERP SEFELSETL, B 7HECRITREFEIGET S
e hirolz L, AR CIEERTFIEORE UM OIRESRS L LUBOERZIT-
YA

3.3 EZEOREFICRITYT pH O

Mt pH LT TOELBOBRE L Fig. 3 ~Fig. 7TIORL7Z. 39, 4 (Fig. 3) TH,
pHAMEDP SBAIAMET L, pHT AT CIIEIE¥u L b ol HRIORLZ LI, B
BRI L DEROEEMMBOEE (C/Co=0.5) EKEBMLEOLEEMME L D 592,281
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Fig. 2 Effect of shaking time on adsorption of
heavy metal ions.
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Fig. 3 Adsorption behavior of Pb*" by rice hull resi- Fig. 4 Adsorption behavior of Cd®" by rice hull
due and solubility profile of Pb** at various residue and solubility profile of Cd** at vari-
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Fig. 8 Adsorption isotherms for P& (O ), Cd** ( @ ) and Cu** ( 4 ) on the
residual rice hull obtained by hot-compressed-water treatment at 200°C.
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Fig. 9 Effect of pH on adsorption of Pb** by the
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tence condition.
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Fig.10 Effect of pH on adsorption of Cd** by the
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tence condition.
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