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Introduction and Objective

Theproduction of sewagesludgehasbeenincreasingalongwith the increasingsewagesystemcoveragé®. However,securinglandfill spacess becominga
seriousproblem Carbonizingsewagesludgemay alleviatethe problem Sewagesludgebiochar(SSBis expectedto provide essentialplant nutrients when
appliedto soils However,soil pollution by heavymetalsfrom SSBapplicationmay alsooccurbut its dynamicss not fully understood In this study, effects
of SSEapplicationto soilon leachabilityof heavymetals(Cu,Zn,Pb,and Cd)from SSEandtheir adsorptionby plantswere investigated

A soll usedin this studywasa forest Andisol(<2 mm) sampledin Tokya
SSBoroducedat hightemperature (800°C, SSBEH) and low temperature
(300°C SSH.) were sievedto 2-5 mm. A bioassayexperiment was
conducted using Japanesemustard spinach (Brassicarapa var) and
commonbean(Phaseolusulgaris.

Bioassay experiment

SSBEH and SSH_were appliedto soll at rates(v/v) of 0%, 25% 50% and

/5% and 0% 5% 15% and 25% respectively,in 1 L pot. Chemical

fertilizer was appliedin eachpot at recommendedrates for eachplant.
Mustard spinachand commonbeanwere harvested46 and 66 daysafter

seeding
Analysis

ASoiland SSB

pH, TC,TN,
total Cu,Zn,Cd,andPDb,

0.1 M HClextractable
Cu,Zn,Cd,andPb

Table.1 pH and heavy metals in soil and SSB

pH Cu Zn Cd Pb
Hg g*
Andisol 7.10 25.1 43.3 4.85 11.7
SSBH 6.61 346 455 1.36 13
SSH. 5.60 68.7 237 1.48 125

APlantsin abovegroundand belowgroundparts

Drymatter yield, total Cu,Zn,Cd,andPb
Heavymetalsin sampleswvere analyzedoy ICP(ShimazulCP&/00ver.2.1)

Aboveground

Plants Dry Matter Yield

Dry matter yield of the abovegroundpart of both plantswith 5% SSH_
rate was significantlyincreasedcomparedwith those of control and
other rates of SSH. Dry matter decreasedwith increasingapplication

ratesof SSEH.

Belowground

Dry matter yield of the belowgroundpart of both plantsdecreasedwith
Increasingapplicationratesof SSBH.

Decreasingdry matter yield was probably becauseof lack of soil
volumein the pot with increasingapplicationrate of SSBH.
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Fig.1. Spinach{A) and commonbean (B) dry matter yield in abovegroundpart.
Error bars are standard deviations Sameletters indicate that there were no
significantdifferencesn C A a Kn8liNa@ eomparisommethod at p<0.05.

Heavy Metal Concentrations

Plants

Heavymetal concentrationof the belowgroundpart were higherthan those
of the abovegroundpart of both plants However,none of treatment caused
plantsto show symptomsof excessabsorptionof heavy metals becauseof
N2 2bio€hé&micaimechanisnfor heavymetaltolerance

SSB

Heavymetal left in SSBdecreasedafter the bioassayexperiment,implying
heavymetalsleachingirom SSB

Soll

Leachabllityof heavymetalsfrom SSBo soil wasconfirmedby differenceof
0.1 M HClextractableheavymetalsin soil and the total amountsof heavy
metalsin SSBanalyzedefore andafter the bioassayexperiment
CuandZnconcentrationgn plantsat 75% SSBH rate were higherthanthose

at other rates,respectively
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Fig.2. Cuconcentrationin (A) spinachaboveground,(B)spinachbelowground,
(O SSHoefore and after bioassaytest, and (D) soll after bioassaytest. Error
bars are standard deviations Same letters indicate that there were no
significantdifferencesn C A & Kn8ltypla domparisormethod at p<0.05.

growth maybe insignificantwithin the applicationratesusedin this study.

0.1 M HCI extractable heavy metals

After cultivation, heavymetalsin soilswere extractedwith 0.1 M HC| None
of heavy metals surpassedthe environmentalthreshold levels set by the
Japanesé-nvironmentalAgency Therefore,the applicationrates of both SSB
typesusedin this studywould not imposeenvironmentalpollution in the soil
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Table. 9 threshold

able.

SSBEH 25% 0.30 3.95 0.00 0.00

0.1 M HCI extractable °
concentrations in solls SSEH 75% 1.38 7.61 0.00 0.00
after mustard spinach ~ ssp 5% 0.32 3.71 0.00 0.00
was cultivated and = gqg 0.30 4.18 0.00 0.00

environmental

SSH_25% 0.14 2.80 0.00 0.00

threshold

Conclusions
(1) Theeffect of SSBapplicationon the plant growth wasdependenton the type and rate of SSBhowevernegativeeffect of heavymetalsfrom SSBon the

(2) It appearedthat the majority of heavymetalsstudiedleachedfrom SSBut were adsorbedonto soilin stableforms.
(3) It Issuggestedhat longterm dynamicsandtransformationovertime of heavymetalswhen SSBs appliedto soilneedto be investigated

Reference

IWFHLIY {Sél3TS 22NJ &

1 3a20AF0A2Yy d awS Oeé Otfp:N wav.jshd. jpldatarboyi/RatathtiiiS(Referé@cddy2@l2.226) 4 Sgl 3S af dzR3I S Pé

HAny @


mailto:e12m5720@soka.ac.jp
http://www.jswa.jp/data-room/data.html
http://www.jswa.jp/data-room/data.html
http://www.jswa.jp/data-room/data.html
http://www.jswa.jp/data-room/data.html
http://www.jswa.jp/data-room/data.html

