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Safe Decontamination of Forestry and
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Safe decontamination combustion system for forestry and agricultural waste including radiocesium, caused by
Fukushima Nuclear Power Plant accident, was developed and the demonstration combustion test of contaminated
forestry wastes was carried out. Thermal decomposition behaviors of contaminated biomass, cedar leaves, bark,
sapwood and pine leaves were investigated by TG/DTA-FTIR. The laboratory scale combustion test of contaminated
cedar bark (10 g) was carried out at 300 — 900 °C. Mass and radiocesium balances were evaluated, 30 - 35 % of
radiocesium in bark evaporated by combustion above 500 °C. Gaseous radiocesium was trapped efficiently by water.
The mass and radiocesium balances of demonstration test for contaminated forestry waste (6 kg) were evaluated. 95 %
of radiocesium in contaminated forestry wastes was retrieved by combustion gas extraction and ash.
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Fig.1 Temporary storage facility of contaminated wastes. The
contaminated wastes packed in polyethylene flexible containers
were piled up and covered by waterproof rubber sheet.
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Fig.2 Cross sectional view (left) and radioulnar distribution
(right) of Japanese cedar tree obtained at Yamakiya area at
August 2011.
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Fig.3 X-ray tomographic image (left) and cesium distribution
(right) in twig of Japanese cedar prepared by wrapping 0.1 mmol
CsCl solution on twig surface for 3 days.
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Fig.4 TG curves under air flow (upper) and nitrogen gas flow
(lower) for cedar bark, leaves sapwood and pine needles at 5
K/min.
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Fig.5 Mass loss at combustion test (closed circle) compared
with TG experiment under air flow (open circle) and nitrogen
gas flow (open square) at various combustion temperatures.
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Fig.6 Radiocesium loss '**Cs (open circle) and "*’Cs (open
square) at various combustion temperatures.
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III
Fig.7 Schematic design of safe combustion system consisted
of combustion smoke extraction system (I), ash enclosure
system (II), swage water filter system (III), furnace (A),
chimney (B), water scrubber absorbed smoke (C), water tank
(D), sewage water filtrate column (E) and ash collecting
apparatus (F).
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Fig.8 Radiocesium and mass balances of combustion tests for
forestry wastes.

2 [l OBRBESRERBRICE T D e v v A L RO
X OWE % Fig.8 (T8 7, REEH A7 b ONTEEICAE L
T2 AZOENUIKZRIHA L TWAT=, BREEFNOIRE L
7257 B ONCEE DR > 0 2E, AKicoB Lk
RRTWEELZ L TRLTWD, KENA A~ 20 LERBEC
Ko TRIL Lz ttEE > o A0%, JEENTICA S Lo A
AN TS LT e, R RTHRE LMK < FESME
OIEVER E U THEEEY T AZRE LIZEEZOND N,
BEMEIEE o 7 D2 AE LT A A DORESMET 2 1 TV
5,

Netsu Sokutei 43 (1) 2016



VRN E % & T R E R BEIEN) D 22 42 70 JLER

2 [ ORRBERBR CARERERED T OB > 7 LD 27 %
DRAE LT DVKBER TR T 5 Z & N TE Tz, BRBET A 72
B ONTHEE D A ZTIRBENNI O ERIRBERHC AL, H

BII DR VBRE LT D HEMEE T AMTEIRETH D,

PRBEST AP OREHEE v 0 A% Gt A A XFEE OB E
TENT T ANT—IZ Lo THET D ENARETH DN
IKBE 7D J7 DR EE~ D B E O h i & R 5 =
EWNARETH D, FEIERBR CIIARE AL A~ RZEENT
W T 2 (98,920 Bq) D 96 %M EREE A A MLER K
(33,685 Bq) & BRBEIX (61,600 Bq) & L ClElX Sz,
DEDBIMEE > T 2%, BBEF R 5 NCE TE 2o
GBI LTV D EEZ DD,

-
—

1. PRBEH R MIBKDRRE

PRIEH A % Pive U 72 KICIE, BRBEIC W AR-E A A~
ZHRDOHENERE S T LD 27 %I T AL AL LTH
fR L, HEPEES T ABRE LIZAARSHLTND, A
ASDAF MU AOREITHHRTELD EEXD L,
Vel h B MERE 9 B 72 DR K T o' v AA F b
ARFTREE - Pt L RIRFICRET D 2 LR ETH D, &
VYA F U ERBIRANINAE T AEME LTI T T
Jb— (PB) DL TWT, FHZITEE~ 7241RIZ PB %
HFF U it o 7 AR EM R R STV D8, 22
FERVIZE » R EMIT D 720, PB SRR CH 5 72 Dk
MBS R T, BB RRE THREISN TV D
7=, BUREERME HRAPICEEN TS PB ST E
HTHD,

Fxlx, EROESZ RV —FHBE LGS E L THA
LT PB &%EITVY, 10~30 nm ¥ XD PB #ilifh % L L
HERENCIRA L7 e o 2 7 4 V2 — & BA%E L
7o P29 PB NEBRMEMOBAKMEF = —TF 1 7 VBICHEE
INTVDH 7w, BEREIITIRKROYLEB R L [FH LT
I HIC PB 2SEEIT D Z LT L ALY, 5 gD PBH
BYrE7 4 NZ—% AW, 120BqL O v Lk
Gk % 500mLmin ' OFHGETAIE TS & 1 Bq L OJEEE
FCRBT D ENTETH D, P 207 4L F —Hkik
300 g %A C Fig8 IZ/7 L7z 545 L & 100 L OBEH/KE
2 BRI A U TR o AR E 2 TIRE (0.2
BqL ) $TIEFTHZLNTE, — ke LTREL
7o

8. MABEIRDALIE
Y =N

2 [l DOBRBEEFERER TR A L RBEIR D B, BRI L
TEARE N, A~ AEBD 225%T, X750 CTOREE
BRIESAE ORIBICH Y T 5, FRIMEAGHREE G CTHIE L7
PRBESFIEIE 13/ KT 700 CTTH o727, EBROMREEIZEN
IVbLBWEREThH-- B OND, FiFRBRTOERE
WA & B > D D ORBAT & B G L T IRABEIR ~ O i
BT LADORMEMEFEIL27.6 5T, TIUFFEREX T —10
BRIERR LY b E otz

7 KU B EROBERIR OB R E 7 B S (HAE
$E8 JEM 3200FS, 300 kV) &40t XA HriER (33
A7 7 YA A BEAI1200VX) % Fig9 (2”7, BREEKIT
£ & 10~20 um, 18 0.5~1 pum BB DERR L H AR & T,
JA XARIEST D & ERAHEER L v o 7 S THEBORE O
RAEMTH T, B XD, kb VkatHEI
AN L (3.69keV, CaKa) T, HIZT /LI =7 A (1.487
keV, AlKa), 4 (8.0 keV, CuKa), V> (2.01keV,PKa) T
Hot, EHERITVRVNT Y 7L (9.24keV, GaKa), £k
(6.38 keV, FeKa), 5 7 3 (0.183 keV, BKa), ¥ > 4> (5.89
keV, MnKa), ¥ 7 % 7 A (1.25keV, MgKa), > U 1 (1.74

Netsu Sokutei 43 (1) 2016

37

keV, SiKa), A bB>F UL (14.1keV, StKa), High (8.63
keV, ZnKa) BNEEN TV, 2D LT v A (30.85 keV,
CsKa) I EhR2notz, 7 RUBEROBEHIK O
440,000 Bq kg~ (**Cs: 255,800 Bq kg ', **Cs: 184,000 Bq kg
D) TR TS & 0.8 ppb ITFHY L, BURMEE S AR
PRECHOE XA ORI RFMELL T CTh D Z & MBER &
EZzbhb, ZTHHDTEOHN, Iy s, Vy, =7
RN, v A IR kO TLHFE TH D,
U AR EOLERKOTELRIBENTNT, BRIZL:
BRI LTV D Z & BT,

fops]

Fig9 TEM image and X-ray fluorescence spectrum of
combustion ash from pruned branch of grape.
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