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Effective Utilization and Evaluation of Toxic Substance for
Woody Biomass Combustion Ash
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Abstract

It was examined about the chemical composition of woody biomass combustion ashes and the elusion
examination of the toxic substance. The woody biomass combustion ashes contained many amounts of
the fertilizer components and it was found out that it could be used substantially as a fertilizer. The
concentrations of hexavalent chromium from some woody biomass combustion ashes elutes were
beyond the national effluent standards. Those causes were CCA antiseptic agent and the corrosion of
the stainless steel heater. And, the causes were contamination from the chrome contained in the woody
pellet fuel, too. Chrome was not contained in natural tree, and it was considered that chrome was
contaminated from the breaking process and the pellet manufacture process.
For the Purpose of effective utilization of woody biomass combustion ashes, the mixing pellet was
manufactured by use of compost and woody biomass combustion ashes. Harmful component in the
pellet fertilizer which mixed was less than criterion value, and i1t was the criterion value following by
all the items as for the harmful metal elusion examination as well. It was found out that the mixing
pellet could be used for the safety as a fertilizer.

The content of the toxic component in the mixing pellet fertilizer didn't exceed “The maximum
amount to which content is permitted”. The elution concentrations of toxic component in mixing pellet
fertilizer didn't exceed the national effluent standards.
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Ni <0.003 0.01 <0.003 <0.003 <0.003

Cu <0.1 0.10 <0.1 <0.1 <0.1

Se <0.030 0.04 0.05 <0.030 <0.030 0.3
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Se <0.030 0.04 0.05 <0.030 <0.030 0.3
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rein, BAHEVIE, —EEHE LN o L BETTIERO b B

ﬁ%ﬁ_£©:ﬁugmém,m%mﬁmA(aﬂmh)&
LCHEELsNhicl Eo0FnrOBHICE S b SHEES
ns,

Fr, RU oy MRBEK 4 B X6 (206 UK &[] U
EBENODIKTH B, <ULy bREEK 4 OIS %@Wﬁ%
FEZRF v L ZEMHL, <Ly bRBEIK 6 OBk
ﬁ%MiZTVVXuMmTwl;WA@X%@%viwﬂ_
F4 YT ULEEMEENOTO S, XLy MRBEK 4 Ol 2

LIEHEF6.3mg/LEF WA, BT v = & &S
=74 v 7 LicXvy MABEK 6 120.8mg/L &N 7 =
SRRSO LT Y, BT =T 0 v i K DA
HENTVWBTEBGDLEY, XLy MK 1 BXU 213
[\ C#REL [6 UMEEE T h 245, Nl o AAHER %@
BH Do BERBAIE S 7 7 4 VBT 0 LOSEREIZIEE A
N ENS, Ry MR O o aEHEOEWPR
WESMIc L B2 b o LHEES N, EHRICRBZLZHES 2
MBS B B,

#HMO, F v TEIRBEIK DL TOEHR TR T VA )
K ->ThBY, K, #RIvLA, & vLryBIUOOH
DOEHEEBTNTEEMPINTH > 12, 12, M7 ook
HEICOLWTHETHEELI T Th b, RSV E050r-
7o

KOS, FEMBUREEIKO 2 TOREMKDOpHIZ12~1312
FEThh, KR, A FIvA, ELUyBXUOBOETERIR
TRCREMELL N TH - 7o N7 v aFEHRICO VT,
BEEREM 70 o b AR E LT B BRI L (3 L HE A

<, MR AR & LT B BEMIRBEIR 2 13U
EHA TS, FEREFEEMNCIR S HIEREL A 2 n[fErEH

boHTEMS, THREEPVETH D, T, BHEED
tai 2R E LT BBEMIRBEIC 3 BB R TN 4, RELY L b
R E LT B BRI 5 (3 EHEELL N CRIEI 780 23,
HTOEMRd 2700, EMRWNREEINETH S, 3.11H
TRtk L7z & B0, CCANEFEM =& A XK A L <
WA BEMIABEK 6 8L T ORM 7 0 A7EHREIGAER L~
b LS EREEOI0EONM 7 v 2% iEdH LTV 5, OF
BHEICOWTH, AHEEL <L L GREE 2 f55%
BHLTWE I ERNh T, TIN5 DREEIKIZO W T,
HoMcEELBEAREN TH 57120, HBEHBLY
LV OMERPLETH %,

33 KUy MUETREREVOXRMEI O LEFE

~Ly b OBGETRIE, BAROKER, BrmoslEs ko
XLy MGED 3 TRICKE S T o5, A7 v A7
DIFNM EDTRRITH 2 EFEN L Idic, 7152y (M,
BB, b Evv, TRoBAZERE LcB2HB LU~
Ly btho s o s EFG 820 Lic, Silklokho s o .
GHBREERTICRLI, M (WY BXUFFwY) O
JKEIZiE 1 mg/kgll Eo 7 o ndE&Esncnisna &5
motz, BEE (B 5 =y) OKPITIE S mg/kgdD 7 o 4y
GENTHBY, 7o sBEIEICRHSNTVS CZ EM50 -
too B IIHIAR DRI B & CWIERS LIS O PEH 3
fixh, oA E2F b EEALTVWA T &0
o, AEERTH L7 oLpEThTOS LN G, —
b, BBE (B I<Y@RBIU N K<) KHTi320
~22mg/kgD 7 a ApREFNTEY, WHRICHVSNE A
Y= —%HDI n AERBBOERICKLZERA, BEEED X
7V L 2B S OIEEDFHNEEL 6N D, <L b (B
SeYERBLU M F2 VM) OB Ds o s GHRIEE
I W0W3T~b3mg/kgTh b, <Ly MELEEHEICHEP SN
TVWERF v L R8lo—5—BXUs (1 2k BB, -
NS » 7 0 5 DIHGLENEZEZ 5N 5,
ko s v agFGEE, KhDs o saE/FEEIKD TH
Ebfﬁmbto@E#V7Uyﬁttﬁ7vvﬁﬁém&
OEEHIZI0XBTH LD, ho<w v RO/ oLsE5HEI
0.0lmg/kgll F &EtE SN, + F< v $0.0lme/kgb)
TThaI s, SRERILICBARTICE naidiBEA

K7 A>TV, PETY, BHMELY
Ry bRDIODLERE

[RFDCrERE R5 CrEfE

(mg/ke) (%) (mg/ke)
hZ5=Y (#1ER) <1 0.18 <0.01
H7<Y (BR) 8 1.18 0.10
h73V(£&XK) 0.8 0.28 <0.01
cE2Y(HER) 4 0.37 <0.01
BB (HITYEKR) 20 1.30 0.26
B (MR VHER) 22 0.45 0.10
hSTVEARRLwk 37 0.47 0.20
FERYHRTARRLYE 53 0.39 0.20




EFHELTOWIROW I EDNhot, 7 v A3 TEICBT 57
FEEIC I U CTREPIC K 2 INE AV DI VIR T, fE o ab
LR TRBVWERESNTVEY, 72720, Phics
N2 THIETOSBRE KRGS 2720, 7 nsEH
TR s, BREIC kDR -0 E AR b b B,
INSDFER L O <Ly MRBHKD SO 7 a AEH O
Rig, BIRPICEENTVE Y o A TIEEL, BT, B
MELE TRB L UL v MG TIRETRA L7 a0 2{bEYID
TRBEIC & - C, B - Bk, Nt o oAt 2 &5 2
OENb, 51T, BPMEMETIEE <Ly MLETREOMENF &
T DB © DM 7 v AFEHNZIE LA ST, TTHE
HHEPI N TH -7 ERTOBEREELS—HLTWVWS,

34 XLy FMEROKRMEI D LBEE

Bk LTy~ OBBEIKA TR ORER 2 & 8 1R
Lo BBMBIUORL Y FOXIMZ v s &EIFIZ04~
1.6mg/LTdh - 7o 33HDFERM S BHMB LT ~<L » b
iz i320~50mg/kgdD 7 v L BEFNTVWE I En S, 4
TO7 v LAMWEH LB WERE LGS, FERL1I0R50EH
AR TIE 2 ~bmg/LONIM 7 v £7EHEATFHEN S, Ly
L, BWMBLTRL Y MTBWT, 7 osdHREENMY
o LEHEICHBESIEN S &1, IKPO2 7 o A4 TR
sanicgbtand ERRELBVWIEERLTVWS, 12,
Ly bl E R T vV ZAFRETRIL OGS, KR (450
°C, 24Mf) TERF v L RDEAEIIZLL, N7 o siE
T 3meg/LICH T »> TWa A, 850°C, 24B:fTld/NMlo
O ATAEHIER(33600me /L& SRS - 7o, &, EFRFHT
AT v L 2BPERER OB L <720, RNz e ad
EEERETE I EN N ot ED T EMS, 27 v L
2B AR LS VIGA T XLy MBI S 135
HEfE 2 287 v aEH T 2agEE R D D, 27 v
2B A L 723513, B AB A 2 ARt 3 E
ICEL 85T ENNh- 1219,

K8 RUy MEHORBRHEICK ZBHHRER

BHE

(mg/L)
BB (HITVEK) 1.26
S (FFYHER) 0.41
HIIYERRL YR 1.60
rERYHRITARRLYE 1.19
HITVERRLYE 308
(RT UL RAHR450°CHRNE) :
hITYEARRLYE 3600
(RT UL RX#R850°CHAHE)

3.6 ANffiY o LELIH

HEE ONMli7 v £) OEHZ ST 2 IR O
WE AT > 720 ANl 7 & £ A BT HEND & 72 (080K & IR0
L7cltrds KON 7 v £ 37 S 2 IRBEIR % 3% & R L
156 0N 7 v A HHIHEE RIS L TR L 72,

JeiE T L3RS No.307

20
- —
(5 —o— TN L
—==-5gi
%E( ~C-10g7 0
410t —-20g 0
O
Qo
0 L
0.0 50. 0 100.0 150.0

@R (h)

X1 HEFNELSNES 0LRPEDORER
N7 o At (16.8me/L) 100mLIcHENE (2, 5, 10,
20g) ZRNL B0 7 v o ED&E

B 11z L HERE O AN & ST 27 o 2 B D BIR A o HE
AEARING % C Eick DA 7 o 2 EBEEDSRD L, A
BiRRd 5 &, FRIRNEAMPTILICKD, ToHE
(LR BRELB>TVBIEBNML D, Az ooz
16.8mg/ L in ik 100mLA &% (1.5mg/L) VTN E T
TU23oicid, 2 giINTI50ER/, 5 gAInT110M:[],
10 g AN C80WEH, 20 g IR TO0MFH O I 23 b 22 T
5o COFERMPS, 1mgd/liz o s ZEEEWLIT TR
LY B IO I REMLERHEINE 1351.2g (2g/1.68mg =
1.2g/mg) &1, ¥AdoD~<xL o b 5EEAIK ONME7 o A7
H& © 10mg/L) D4, BEANK100 g 1212 g OHEAEAS L EE
Ly, BHIKOI0WRmTEILTE S EEMB, T, N
iz v so/b#E GETR) BisHEThOEETH 5
B ORI C BB S N, BEITSUL O RREEHIIC (& T
OWREPLETH DT Eb0h - 1,

FYIRL eI X 2R LM v AEHEO G
o, 6HERORLRBTE, N2 o ABERFARRICE
ZHEMEECTHY, EEAEBITIEINED - 7253, 48
RFfIf2 C M H TR E & TIRTF L, K& 2tk e b
5T Enrote, i, 25EMROEATSH, RHTHR
EETETFL, ANMiz o s ImglicxtLTtHiE66g 60g/
9.1mg=6.6 g /mg) DHEMNE T ZIEHMENEL S 2
TEDG D 0T, NLy b B BERIIKD S, BEEIK100 g i

RO BEAIKICHT S HEBEORTHE

(mg/L)
i 5+ = =k BHERERE  |48BERR
BEENIR"/ L 1% AHE o tae |oftmme
1/9 2.3 2.2 <0.04
2/8 4.6 40 <0.04
4/6 9.1 8.0 <0.04
*IFEHN R Crt Al 822.8 mg/L

BHROFRELYFELIZBHE

6+ »
w»Cro T E



JeiE L L3S No.307

®10 BRHCLBNMY O LETRIE

FUOBBIKOESBSHREZR L 10 HETIERS -~

0.5 0.1

0.05

0.03 THRIEEELI TN TH D, BETHB I ENBnD -7,

I OFHEE A F 3o a2 lEEREICEE L

0= g(100mLIZX L T) [
FAIILE VB
fR A ()

[@) A [ )
(@) @) A

H&CTDFRE)
0.04mg/LTEE (E 2 T IRIE)
e (CrrNER)

O > eJoo

66 g O THESMNEL LD, JEHIKEESEETHILTEAIE
L1355, Lo oIk EMIcETs 285G, /00
n#End 256 T ERILEY GRuis 2ME) 28
OIS XOHESE I KRBT 5709, N7 v 4o
WCTIETRICLETH B T EDnh -1,

LN & 2N 7 v A IR R 2 BT 2 oo, 7
R A E VR ETRERSE DA &N 7 v 2 1R R OB R
ERI0ITRT, Fp ik OS2z o 43EE ¢ 16.8mg/L)
100mLEE LT 27D, 72 arve YEH01g (0.6m
mol), HilE#k (1) £30.056 g (0.9mmo) METH 5 T &4y
Mot BTN 0 2D REKIEHNEGT 5 2 &5,
BICG $E W & E D b, BURHK I 13490.04mmol D 7
O ADRER LTV S, =ik D& 16~ 20f% D &A%
GETH B T L5 - T sl S BN 7 v A7
mEMA 2 MEND 25513, BILHINETH 5 L0340
ot

3.6 ANE/NAF 7 RBBEREFI A L TCEE O R e M
IRBER ZHEIE SR L, & Sl L cabsd 271G
MIZoWT, HEEOGHEPLHENREDED o etk ZF b
Lo
FINAEEWEL IEA XLV Y P EZ DR Th 2 HEE R

Ny

TBY, TOEFHEELLIGEDOERENDFE)N
Maxnbd, 7oslZoWTIF20~300mg/kg
GENTVEY, BFEIELINTHD, hoERE
oW THHIHIELINTH b, RIS WS Hlran s, ABE
JKEHEIR AR EE T - TIRA LKLy FIZ20TEHL
FThbd, IXTOHETHEIELATHD, FER YEEE
IOV TRBREIE W T & A5 - o,
RIAAMEEL BE <Ly b EZ DR TH BHEE B
X OBBIK O FELBIAEHE LR L I, HEIDIZ 9~ THRAUENY
IFThb, BETHDH, BBEIKIINMZ 0 LD A HTE
L RITAE LTV B, BBEIK EHENL ZRG Lic<L y MIC
SV, WINbI XTOHH TREMLNTH Y, HFH
SRAEHRBRICSWTRELETH BT EDNh -1, $ 1,
Wﬁﬁ?@ﬁtfmkﬁﬁﬁmAi%%&ﬁéTéC&ux
, AR SN TV S T EDERR S i,

4. £L&O

KERNA A&~ 2K 2 GRS 2721, BEHNOH
ki & O—RKED 57 U 7B BEK I 2 W TR
BLXUOEEMEORELRE, F2EEE L ToLets iU
GEWE R OO THRE LR, DToc &

5}753 el f:o

(1)

Ly M, Ty THB X BRI

®11 HE, BAKELUVR Ly FRIZCEEFNI2EEYSE=E
(mg/L)
S AR BBR__ | BEa~LUE | mslE
As <3 <3 <3 50
Pb <3 8 <3 100
cd 2 5 2 5
Cr 29 260 41 500
Zn 180 510 180 900
Cu 83 250 48 300
Ni 4 31 6 300
Mo 1 8 2
Hg 0.04 <0.01 0.03 2
Uy bBERIR EHEE A ERIL D T TG LYy b
=12 HE, BIHKSIURLDy FOBERBRER
(mg/L)
L] HEAR PRI IR EENLYE HAEE
As £0.03 <0.03 <0.03 0.3
Se <0.03 <0.03 <0.03 0.3
Pb <0.02 <0.02 <0.02 0.3
cd <0.001 <0.001 <0.001 0.3
cr® <0.04 0.58 <0.04 15
T-Cr <0.02 0.58 <0.02
Hg <0.0001 <0.0001 <0.0001 0.005
NRloy boBEEIK EHENE AR 1 0 T TIRA LY v b




NTHBML~ 72y a, TEETOVWE AR B
By L, BILAVY Y ABXOEILe Y T Yy EENT
BY, KESSICHL TRIERE LT TE 5
EDGIP - T,

Q) =Ly M, F v 7HEB & OFEMEERBEIK O 7 g 13 s
THUAVEETH D, KR, HFIvL, iBXUELY

DIEHER T NTHEER[LI N TH - 72, Az o 2 5HE

ZOWTIE, BBERM OMEN R 7 v L 2 TH BIRBEK

EREBEIC X A7 o aEtish, Az o a0

ICOEB L UHBEH S N TO 2 BBEK I3 CCANLFRFE R
BEATEIDRA L TOW A A[REED & 5 EHEE S Nic,

(8) AT v L REMREERR A L BVWEETO <Ly MR
BEHRE D & 3R 28 2 2 5l 7 o 2 7aH O Al REREDS
by, A7 v L ABURBERER AT L5611, Al
HZ 2ulEetkidm< B3 2 &N -t

) =vy bt (B2 RBXU N YHE) OB
MODONM Y v AEH ORI HERHE TR <, T
1, Bl ISRy .y VEGETRTEALKY
O LDSRBEL, B - BRbE N, NMis e L OEH D TEE
LicEFZohb,

(5) HENE, +HEB X UEITHIZRINGT S C & ’i@ﬁﬁﬁm
LRI B S ENTERES N, ICEITT 55
oo Eied 2855 T§+A4£%T%5p&#}@o
7o

(6) HENE & IRBEIK ZRA Lic<L v ME, IEBEE LToFE
Aoy BRHEELI N Th by, FESBEETEKIC VLW TS
TOHHTREEMLI I TH - 120 IBAESV » MIEREL
TEEIMHHTE S T &5 -1,

AT

AWFETHA L e dOEXotr ki b & OICPREIE ey
ridEmmiiliERic L 0 snE L, il LTV L
95

SE

D ALHHE/KEEMRES SR SEAM R ERE (2005-20074F)

2) ATEEMKESRES [RKE~<LV v b OBEEKICS L
T (2005)

3) P IESE 5B UGTREMIDE T EE (5 2 Mo BB
(2001)

O NEE=, SEAE; (7 e afis X iEHd 561
7w A DE V| L E AL TSRS RS p1-26
(1976)

5) JIS K1570 1 2004 ERIFH

6) MR - WMEZ « Ka s « —mfE « ARk
[RE A~V B S 2 Sm e mb s &
FETEEM 2~ & — 7 13,p112-115 (2006)

JeiE L L3RS No.s07

N AFYLRHE; 25 v L AMFEES 3K, B LEH
fItE (1997

8 [27 v v 2O HH] VA7 77 ) —
RV

9 MEIEE, TMECHO ARRICB Y 2iER &0 F
FIREER0, p16-41 AkH RIS (2000

100 Blll—ik; [EREST2EHRTTcos v s TEEDE
&z DH b 51 RERE « ©R2ovF —bRhEfE - —
(NIME-MEE;#ift £ 3 + —) #d3E (2008)



