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Steam reforming method has been developed for the treatment of organic wastes which
are not suitable materials (tributyl phosphate, halogenated oil) for the incineration due to
large quantities of secondary wastes generation. This method consists of the gasification
process in which organics are vaporized and decomposed with superheated steam and the
oxidation process in which vaporized organics are decomposed by oxidizing reaction with
heated air. In the gasification process, nonvolatile radionuclides are separated from
vaporized waste. Therefore it can be expected that treatment of liquid waste generated from
an off-gas treatment system and maintenance operation of the off-gas treatment system
become easy to perform.

Experimental study in which waste TBP/n-dodecane (waste TBP) containing uranium
was used was conducted with the demonstration scale steam reforming system to examine
the distribution ratio of uranium in the system and the feasibility of treatment of the waste
TBP from September 2006 to January 2008. The effect of treatment with steam reforming
system on the volume reduction of the waste TBP was compared with that of pyrolysis
method.

The results of these studies are as follows:

- The uranium contents in liquid wastes from off-gas treatment system and of exhaust
gases are under the detection limits. Most of uranium compounds contained in
waste TBP are separated from organics in the gasification process.

- Only the solid waste remained in the gasification process is the radioactive secondary
waste from the treatment of the waste TBP with steam reforming system.

- It is considered that the maintenance operation of the equipments installed
downstream of the gasification process become easy to perform because uranium
compounds are hardly distributed to these equipments.

- More than 99% of the wastes were evaporated in the gasification process. Therefore
the volume of secondary solid wastes is very small.

- It was estimated that the total volume of waste packages, the residual substance
solidified with cement in 200 liter drum, is 30 times less as compared with that
generated by treatment with pyrolysis method. These results show that the steam
reforming system can achieve high volume reduction of waste TBP.

Keywords : Steam Reforming, TBP, Gasification, Volume Reduction, Secondary Waste
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W U LB LTZ ) LRI T D Y, BIIRP O ) VERRE R A A aw
N7 7 4 —CHIE LTZAER, 22N Swth LN 10wt TH D Z E BN yhotz, 7T
I, U BRI T U0, U0, (H,PO,) . U0, (H,PO,) , K ONUO, (H,PO,) (H,PO,) " ZEDIZHECHF
FELTND97LB2 HNHH, ZHHOSKIXTBP ICL > TUEE A EHH SR,
D78, TBP & WA BEHEIC BT 5 7 7 o OffitiEIG 1, SRERRRT OV U EEREE
OEIMZHES TR L TNE 9 ZHUTIRE U TARDHTFIEICEIT 2 7 7 v OBREhEIT
KFLTW EEZBND, 22T W3 B2 AT 5 Z L TP IZL D
0T ORBEHICHET 250 O ) R AKX T S8, AOTicBIF AT T
ORI O a2 AT, VAWK R 7 Z NIRRT L A X R, 112
ELTIRINULIZD 7 B ONC A A B Y IR LD RERE R A2 3. 1-3 1TRT,

SRR A 7 T ER O X A B YR CAVER 5 (5O 1T fEICAIRT %
Z LI R0 BTN R 5T T o OBHERIT L KON0.81Zm EL, KAY TN
HIZOWTERERICY 7 U BERT 2BERDBRNZ L 7 I AZERITONTHZD
PN E L 2o TND T E MRS, ZAUE, TBP 1T K DM =2 44T
AEHRD Y UEREEAHD LT Z 212 K0 | TBP IZ Ko CEsihchbiti s =D T oo
FIEDNEIM LT E B2 bid, £, KRAT TNERIEOT I AZERO EH HD
WRIZBW TS, BT 7 EBEOREEIIAREIEOB IR & 72 o7z, 2L
FEORERDG, KA FNERIOT I AR ERTO Y 7 REE, 2.5.1) ApbHE
H SN D ARREEDOR TIRIE OKA 27 Z 68 0.5 ng/ml, 7 I A X WK 2.1 1 g/ml)
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KM THDHZ LRSI,

HEAT ANZDNTIE, ZHTaREHT IS T 2 o HERBEDRHEAE S N> 7 7T 7 o R & [R5
TThHozZ L biEHTit S =Y 7 v OidfeE, (2.5.2) kO (2.5.3) iz
F VR SNDARESIHI T D TIRE 0. 02Bq LV H/hSWZ &g hoTe,
O FBRAE R ORISR T Z o DEfigHE (26700 Ba/gU) 2 HRREHIfHIE ST 7 &
130. 5 g K& HH S, HHENZ Y TV EBR O A KT 4 W Z ~OYEHT A D RFE
HRE (6.5 0') DOHETAROT T R 14X 107 1 g/ml A & HEE ST,

3.1.2 U7 UBATROMM

KA TR, TNT ) AT TR, T I AZEEM O AR DD Z APRED
PERERIZIEDNW TR LIS EE~DO Y 7 OBATEEL R 3. 1-4 1T, AT
WT, BERPERERRER 7 4 V2 L0 BBBUBAT LI 7 0 OEIGIE, 20 FTh D
T E MRS KL, HEEICHEE ST T I AMEEEEPNIC T 2B O H i
BT, AL LT-BERM DRI BES TV D T &N phoTz, ZHU,

@O T AEEBEIREE 650°CITH~T Y 7 ALAEHOBBRITIEFITEm <. ZOREICE
T HASUEITIER AR (B, ZEb Y Z Tl 3542°C, 650°CIZH1T
HAKIE 3X107% Pa ) 7odd, HAEEENTY 7 ALEMITIF L A EFER L
AT
@ AR ENT-T T oA ETIERIL T L— 2 ROBER (K 3.1 28) THY ., Bikk
DFFEIIERL SAVTVRN T & RO AEEEN O 77 APEHDS 0. 05 m/s &I
IR TH D Z N U T DI A LT BEEMI > T A{b2EE D B HE
HSan
Tz bLEZ BND, SEIOWERTHE LIRSS ERER 7 o V2 L0 b1k
BrDBERIZXT D A 7 U AEEIZBT VBB O#IE < O RIREMEIFFER IR, 2
T U AEEA R LT E DR N E o T,

—H. U7 OBATROFIL, KAZ TAER, TN AT FNESRKOT I A
BT D T APREEOPERER DA TR L7 /miEIC I8 T 28 FRRIECAN T
ST emh, ENENOBM FRMEZ AW TER L7z, 207, B ERER
TANE LN BBEIIBAT LY T U OFGIE, EERITAEREE LIE LD b E 6T
WEERBIND, SRIT. VT RO TIRED X VIRV RIEZRE T 5 & &
HIZ, SRIORBRTUEE L7238 L0 &0 7 UREEDE\ O TBP BEFAIE 2 F V7 ALEEE R
AT, BEMEEIRER 7 4 V2 L0 SBBOHERA~D T T o OB TR % B EMERR
HZENMETHD,

3.2 ﬂﬁ‘l\i 6 nﬁu
3.2.1 TBP BEIAIED 4 24k,
AEIOFBRT AN 3BT, R4 LT\ 5 TBP BEAEDO Tt TBP JEEEDEVE D



3. 2.

JAEA-Technology 2008-006

Th Y| SEICFE L7 2 —/b R T TARBRFERIE o TBP OYREE XL Y &y, TBP
I AMEEENICBIT BRI E D U U e 77 AR L, ERR LT VRN S 5
(HEE AU L > THAROEWRY U UEEIZ/e 5 V120, KT8 A TH AL
DHEIT LD BNEEZ BiLD, Z D718, TBP FEAH D TBP JEEEAHIINT 51256~ T,
TBP BERIED T ALERIFK T LTV B2 HND, 22Tt TAEEENIZEBIT S
TBP BEAIIEOD 77 Z{bi~D TBP JREEDHIMO A MR L, WU BRI ET 57
b, HAMUIEEIRE % /3T A— 2 UT-ikBRa S50 Uiz, 7eds, TBP BEAIED 1 A{b
L DU 200 bR S 402 BEFE) O ESRIZFE SV Gl L 72,

BER (%) = {1 — (TAMUEEEANOKERE 7 P L7 ER) | X100

LR TR DT — 2 DR LT SRS 5 TBP BRI O E R %
#3.2-1 1Y, F7o, BBECEFE LT 30wt%TBP/ R0 & W T, W A LEEEIRE
600°COGMFTHSE L 7= 2 —/L REBRIZB T 2IEEOT —4 ¥ & bW T#3. 2-11TR
7

W A CEERBIRE 2 600°CIZR%E LT-3A8R 1-1 (281F 5 TBP FEIALEOIERIT 95. 1% T
&V | [F ARG CHME L 7e = —/L RERBRIZISIT 2 30wt%TBP/ K7 77 o DI E=E 99. 4%
ZTFE-77, ZOREENS TBP EEEAN 48. 5wtlhE THINN L 7= BRI 6 LT H AL
IR 600 COFMTIIH AMEDBA3ITH#IT LN 2 E DR S e, — . T A BEEE
TR % 650°CICERE L7-illR 1-2 (281) D TBP BEIAMEOIE=IL 99. 3% CTH Y, a—/1
RRBRICBIT AIER L FRRE Th-o7e, Jiut, TAEEBERELZ FR S22
L0, TBP OBGETAERLIZY VRN VERORFE AN TAER LIZARY U figo
A CIEENICBIT DERBEMEE SN0 L EZXBND, ZORENS TBP JRE
48. 5wt DBFEIRIE kT L CH AMEEERE %2 650°CICRRET 5 Z L IT & 4 2 pdkEc
BWCTHRR2H AMOEATZ S Z D ghoT,

A B DFRER T3 HAVTAE R B TBP BERED AT AUIZHOUNT, A A VAL % b))
(ZRRIET 5 2 &1 KV BERIE o TBP S EOZEITHIS TE D 2 LR ST,

2 TBP BEIAIE OB Z M

TBP BERRIE DIRBED ZTEVE A MERR T2 78D, 3. 2. 1 TIT R L7 ALEEEABR BRI |
PEAT AT D CO PEE, NOX e M OV - IRA B I L 20 3885 L CHRIE L7, ZC0E LT IRBED
B 2215, BREESRIRFE DS 1200°CHIE TLRE L TWD Z & ERUSEHTRB W THEED R 28k
BE UTEBRITHED A L7 2 & R OHET AH D CO JREE KON NOx DRFENENZEHUBERE
WAL K ORISR AN EBG ISP CED B BilE (100ppm K TOY 250ppm) LA FTdH
HZLE Ll 2T, REBEIIFEFEVIEREDRESENTH LT CO BEDEH
EAT O MBI/, REERRBEOIE L L CZAUTHEIL L 2B A2 To) 2 & L LT,
A1alOFRER T DAV BRBERIREE . CO P8 K UNNOx 2 DRI b & R IR B
DORERFZA LA 3. 2-1~[X 3. 2-4 |t BRBEMRIREDIX, W SIORFCB W b akkto
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IR Ic A7 B2 2 & 78K, 1150°CH 5 1250°C D& TZE LT,
CO IREEIE, W ONDSRMEIZISUNT bppm LA R TLIEL TR Y | BB ALFIIRH] (A
6% BE% 2 213722 h o Tz, Fio, e AR ORI EIREE S WD SRR T,
0. 35mg/m* LA R EFEFIARVME ThH -7, CO IREDIETF IR - 72 2 & ORI IR
BIEEAERAEL TN LD, WISRORMHZEWTHREHIIRIZE2REE L C
W2t BZ B D, Nox RIS, U AEIEEIREE 600°CORMHIISIT 2 PHEABR OB 4G
BRI — IR SRR EREIR AR U723, EDBITW-SILDSRAIZIN T b AP
HIRESEFT 5 2 L b2<, WITHHNEZ TEl> Tve, —RANSRBERIGIZ & -
TR SIS NOx 1, ZEKH DN, DFMEIZEZ VT 5 Nox  (Thermal NOx) & BREFHD
N ZEJRE U TAERSNS Nox  (Fuel NOx) (2553 E 5, Thermal NOx DAZRIHEE T
PRBEIRIE D _EFIZ X 0 280THhnd2 DTkt LT, Fuel NOx ORI 1 3R ERAFIEDS
FNE W BHED B D 10 W, T AEEEEIRIE 600°C DT H5\ T NOx JREE D — R 72
FHDHER SRR RBEIRE b RELS LR LTnbs 2k, ZOEREMA S
DIZFRZ ERUCERHCMAZE R BA UBBEIREE 2T SE7228, 2 DEKIC NOox
RELQHIIED LTS Z 0 b, Nox JREEO—K#72 A1, Thermal NOx ODAERL
IZEDHDTHY | BEHIE ENTOTIREDIEIEA 4> ORETIIRNEEZZ BILD,
PAEOFERINGHET Ao NOx JREE A3 57201213, FRULERICISIT DIRGEIRE 4
EDITHERE L, 2IC ERT2 2 20300 K5I L TS S EREEL 725,

3.3 BEIEMIHES RO

AEIORER TG HALE Y 7 OBATE KR OBEF OWERITIESE | AKRKSELBREIC
&% TBP BFEABE DA CIAT 2 " IRBEFEW ORI 1E I OVEZEY) DIREN AW Tt
L7z,

IR YR AR EE S C TBP BRI A AU L7356, 0 A{L3EE ) DR S D 7% &
OEAT AP B FAET 2 BERDS —IRBEFE & U O AT %, FRitE, U V2 iy
T DISER Y THY . BRI E TN TV T VDI EALEEA LTS, i,
EORAERITIEFITDIRNT LD, B DA A3 2 0B 370 <. £DE EDIREE
TR AV MREEIWEZ L > THEER LT 5 Z L8 HEETHD LB X bILD,

—J. BRI T U EIFEAEER L TWRWED, o ETREREIC OV TCIIEREE~ DK
HIEHE (1X10°Bg/em’) DATFOFERE LT, MBS 5 Z ENAELE B X B2 5, AlEORER
TEROITKARZ TR, TH D AT T EREOT X AL VRO 7 Z APREE & TR
U7 OHUHEE (26700 Ba/gl) 7D EH LI SBERT O o HEHERE X, #hZh 1.3
X 102 Bg/cm’, 2.7X10" Bq/cem’ e V5. 6 X107 Bg/em® & 72 o772, KA T TKOT I AZ H
DIRAETDHFERICOVTIL, 3.1 THICHR L EEBY . SRIOEER CERA Lot FEICE
F5HU T OB FIMEA B D, a BERRERE b @ < 7eo T D, %I U IBEIIR 0K
A ZNEEMOT I AZER) P OU T RO FRRIEOEW T FELBIFE L T
ST EMmEL 2D,
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LLEDORERERING . KA 7 F8ROT I A2 DI HBEROIIZE LTt Fik
DFEITIED bOD, RARUEILIENT I 2 BERIHEO B TR A 2 U —IRBEgE &
LT, BEDAHERMBITTIUT N Z Lot

RIZ, KRRUELEHRC L D0 7 o G H$ % TBP BERIEOIAENFIZ SN T, B iR
RUBRIE & S 2 & TRMId 5, 2 2T Ml 2B ARLEE & LT, TBP BRI
Bk & UTBRREDEA TODERTEZ RN %, WAL, T8 TBP BRI KR b v
U LR EMATRG L. ZOBERZ BRI TGRS % Z & T, TBP OBGAFEIZ LD 4
B2 U CEREACTFRNSLE R ) LRI VYT M EEHAR LRI S L TRIN L, BURE
PNCAERCT A A 2 B DOBERNF CHERIT 2 FIETh 2 P, ETo, BEEMZWAT 20
W, BEIEREOIEIIC & 2 BEFM ORE R O E M OHIBIZ H 5, 16> T, Z 2 TORY
fifi g, FE9 2 I & ERY ATt (BEREMML) L7Beieih iz SEIC L TIT ),
A5 & 92 BER IO S 2 LU ISR T,

- BETRIEORERL : 60Wt%TBP/n- KT 71>
BRI E ENTOAEE 0 T DR

- BElRIE D : 0 0.92 kg/L

- JLPRE : 200L (184kg)

F7-. KREKUCENFRE K OREEIC BV TRAT D BIAROF O 7 ORHES %
IR,

1) KEKYCEAEE I 2 BifesAt
S FRIEOFARL, A RIORER TS DIV AE RIS S P L7 BRI OB RO 1wtk
LT,
- FEOBETEM I, B AV MEIRIETIT O,
« BEFERA~OFRIE DO FIEARIT 20wth & 75,
« BEFERODLLEIL 2. 5g/cm® & 95,

2) FLEEICET B RS

« FHIOOXS G & 3D G T IRBEEL, BRI DR S a e DA L L, HEY
ZANFRRDN IS D FEIRIE, KR RUCELERE & RIS Rt CE 2 b0 &
SRR

C B ORAEET, TBP BEALIC S TN D TBP DEED 50wthE 35 12,

- B OBRERUIT, AV FMEIETIT I,

- BEIARINT, 200L KT AHLET 5,

« BEFARA~OFIED FEHIL 20wth & T 5,

s BEEMARD LI 2. bg/em’® &5,
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DI IR USRI 350N T, 2001 D T v DI A Erte 60wt%TBP/n— N7 4 o % ALY
W2 X R U7 BRCR AT DR EAZ R LR AL FIORT, ORGSR HKRER W
LB X 2 BEE) DWW RIL, WRIEORI 30 5L 705 Z Loz,

[ B A &
< KARRUOEEE - 3.7 L
- WA : 110 L

LURITR LT RHli DR SR B KRB AIE, v T a3 % TBP BRI LT
HFNIERR OB MLEHETH D | FEFM) OOREE ] M O B ORI R L THZh 72
RBRETH D Z L HVRENT,

4. BbHHIZ

SEAFHTRK AR RS AR BRSO T, TBP BEIABE ORI 5 7 T v OBATR LY
RBEMERE A FEM5 720D, 7 T L IREEDSEERN D TBP BEIRIEEZ FIV N /- ALEERRBR 2 320 L 7=, 7=,
FRER TR DR RIS Z KRB EIZ X 2 TBP BERIBEOWA BRI DN CRHI L 72,

TBP BESIEDALERIZIUNT, PEH ARBIRA~D 7 T o OBATFRITIFF IR | 2EEIEAL
7207 DI E A ENT AMEEEE N THETE L T BEFEY & & ICERERE & LTI E
N5 Z LR SN,

FRBR IS DIV RER D DBEABET O TBP JREEAS 48. 5%ITHIN L= & LThH, H A{LEEEIRE
% 650°CIZRRET D = & THRIAIED T AR %A 99%LL BICHERFC& 5 Z LR Sz, £7-.
TBP JEEEAN 48. 5wt OMERY 2 895 TBP BRI 6t LT b AEEIZ X 0 2278 L=k
BESATHE R = & DS HERR ST,

DT G T % TBP BRI A KA B AL T U 7= & & ORI, ik
PEIE &2 A Vv MEHL U7 BEREAREL CRHili L7236, HRED 30 B and, DLEOR
LT R BARRKSCEEEL, 7T o2 A5 5 TBP BREAIIT 6 L TR Dy L
ETHY | BEFMOLRE B K O E ORI L TR REETH 5 2 L RS,

ST AT T AEE R OBERABLO A LRGN ONT TBP BERIEEDZEE L 7 BRI
G DT — X BT D70, P ANELRINBRAET DB T O D T PRE DS FREDS
FEALZAT O L & bIT, U T URE R OASHIAIREE DSy TBP B4 FIV T AL ER 2 F2ht L
Tn<,



1

2)

3)

4)

5)

6)

7)

8)

9)

JAEA-Technology 2008-006

253K

KRR A 7 VBATERERS - IR L~VVBERIEREIEAE B w7 17, INC TN 1400 2001-019
(2002)

DOE : “Alternatives to Incineration Technical Area Status Report”, DOE/MWIP-26,

p. 7-36~p. 7-50 (1995)

J. Bradley Mason, J. McKibbin, D. Schmoker, P. Bacala : “Pyrolysis/Steam Reforming

Technology for Treatment of Orphan Wastes” , WM 03 (2003)

HIEL, oo OKERRUEEE O TAR LV A BB SR DML, A AR5

2003 FERDFERZELE, p. 706 (2003)

EARELZ, Bprh—i, foxoARkel, IHARSE @ “UKARKUCEPRIEIC K D15 TBP/n- R

B2 YT FFRIHOMFEERER”,  JAEA-Technology 2007-063, (2007)

Y. Shigetomi, T. Kojima, I. Nouma, S. Hirono : “Fundamental Studies on the Extraction

of Uranium from Phosphoric Acid with Various Organophosphorus Compounds” , Okayama

University of Science, 20, p.30 (1984)

I. Grenthe, J.Fuger, R.J.M. Konings, R.J. Lemire, A.B. Muller, C. Nguyen—Trung, H.

Wanner : “Chemical thermodynamics of uranium, Chemical thermodynamics 1” , Nuclear

Energy Agency OECD, North-Holland Elsevier, p.280 (1992)

International Atomic Energy Agency “Thermophysical properties database of

materials for light water reactors and heavy water reactors” , TAEA-TECDOC-1496, TAEA,

Vienna, p.127 (2006)

Derek Corbridge :  “PHOSPHORUS 2000”7, ELSEVIER, p. 1218 (2000)

10) (it fhn - “PRBEARMOIEA LHNHEANT, MRS HT 7 2 AT A, p.63-66 (1997)
11) AAMSRS @ “RBET R RT7 w77, A, p.89 (1995)
12) NUKEM : “Pyrolysis of Radioactive Organic Waste” , NUKEM Technologies GmbH January

2007, (2007) (online)
Available from <http://www. nukemgroup. com/fileadmin/pdf/Brochure>



JAEA-Technology 2008-006

F 2.1 KRRUCEALHRBRALE O T 74k

LB A K I Ak

IR K27 ) 2 —7 —F T
. (B—& 6kWxX3 V' —)
H A IEE . . . .
o WELEE + 750°C (S o 1L )
BHE : 26L
B ERER | M Ay a7 & (R 10, 40 um %)
T 4NE B 650°C (el FHIREE)
A 2B E e
E FE ¢ 2451
IR ¢ 1300°C (et FHIR )
I e — 2, (R— 38—k —&  12kW)
ZEEWIEATR HEFS R - 90Nm®/h (e KHERS &)
IRE : 1000°C (B fili HIRE)
R KPR 7 T R
KA 59 e &+ 50L~150L

TR+ 45°C Gz

iR - A A Ak

WX 7B U IKFFIERIR 7 F o
K& : 350L~700L

R 45°CLLF

W& : NaOH (5bwt%LL ) /KA T&

RIS B P 5 [ Y

FIZAHK WVERH 2 &8 2 1.2 Nm3/min
IREE - A5°CLL T

TINT Y AT F N

]/

- FEENLEM AT AR (TESTO 350XL)
HIE SRS © €0, 0,. NO,. H,

- HGELAU EERE (SRR LD-2)

HEHT 253471 % RIERSE R IRE

CHANY T T —
(Bva—X -« T Ak#E~ /L4 (ADVANTEC % HE-40T))
xS v 7~
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2.2 BRI BRSO

B 4y I’
TBP 48.5 wt%
IV RFE T 51.5 wt%
RRD T~ 0.07 g/L
DBP 0.233 g/L
NO,” 0.756 g/L
#2.3-1 BRCEE L7- EE R EIRARI:
H A REAE
AR I 3kg/h
IRAR SR AMEAR 4 1. 5kg/h
e 1.8
W PEERRER 7 1 L & R 10um
T105 A A{bEEEH T 600°C
T104 7 A{pAEE fde 600°C
T103 H A{bEEE AN 600°C
T101 7&K 07K 400°C
TI17 7 AbEEE Y AR 600°C
T107  FHPEMEREN 7 v 2 i 600°C
T108 BNy iR 77 A BL/E 600°C
T109 ZEXINEAGR A £ —4 1000°C
T110 ZEXIN#EGER B & —4 1000°C
T112  FRSARRGES IR AL <1300°C

WA LEEE IS LT
Z DA% ER e T

(X LT BERSEICHERE T 2 225 Ot

MBI OETHRT RS D ERE LT & EIZ,
SERPRIE S B D DI LB 72 BRG]

g Bl

NE
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7% 2.3-2  TBP BEIRIE D WLEEEER S 1

AR R 1-17 B 127 R 27
B A 600°C 650°C 650°C
T ACLETE H 0 600°C 650°C 650°C
TSPV E R B 7 4 v 2 K 600°C 650°C 650°C
BRI A B 600°C 650°C 650°C
TBP BEVALE 0D B AL BRI ] 10 K A9 10 BERD 9 50 BERE

*1

TBP BEVAILE D LB RE O e 8 3R

%2 U T UBATEEN O TSR

3% 2.5-1 ZpHrmE H R OV ik
AT E STtk SyHT
KA T Z 8RR XA B U UG
TIH VAT TR XA B U UG EEE
A% . . y
FIAZ KL UK FA U OGRS
HEH = o I RE E
(TZ A7 4 N 4) (ZnS(Ag) > v F L—3 3 U HIER)
R TE BN BT A AR E
€0 ke (TESTO350XL)
\o0 HEH 2 TE BN EM TN A PREF
* (TESTO350XL)
) Sk L2y BE B
\/\L NS Vo °
REFARIR pea (SEFIRIE LD-2)
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#3.1-1 pirdlBthov 7 CBOWERE (&Y 7D o TEiR)

e A T E A 5
k4 SRRV ML R
e e e x L I
TR U M i HH%h =
(g
(m1) (g
W1 100 0 <10 % _
KA TN
W2 100 54 22 0.4
Al 100 0 <10 % -
1
TAIY 100 54 54 1
VATV
A3 100 108 108 1
\ D1 100 0 <10 % —
TIAH
D2 100 54 <10 *2 o

1 HTREI~D T T OINTIEEE 7 T = WARHERIR T1T > 72,
*2 FRHH T BRI A

#£3.1-2 HETAP DT T U PREED S HTHE R

Ny 7 7Z 5 REIE FUEHAIE
il jregiEdih| R4 MR HdE R T R AZAVE 13
(min) (count) (min) (count) (Bq) (ug/ml) *
20 1 20 1
20 2 20 1 0.02 <1.4X1077 *
20 1 20 1

*1 M TIREZ KIRT 5 o O EE 2. 67X 10*Bg/g THLTY S EEXEH L,
INEHEHTADZANT 4 VE~ORFEBEKE TR L THEIE L,
*2 R T BRAE AR
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#£3.1-3 OBt or 7 CBORMERR OKAZ 7R R DT A2 RIKR)

W E S T E 5 R
e e SIMTICHIV R -
e B =N = A 9z
Rli% N U ™ (1) T A Zh
(ml) (ng
W3 20 0 <10 * —
IKA T TN W4 20 16 16 1
W5 20 32 32 1
D3 6 0 <10 * —
T I AH D4 6 16 13 0.8
D5 6 32 26 0.8

1 HTREI~D T T ORINTEEE 7 7 = MRHEERI T1T - 7,
%2 FRHH T BRIEA

#3.1-4 UTOBITR

i SN
L1
Falessm kzsss P iy B
AT TN
%ﬁ*/l’%% &‘%{E A 7 §/§7J( A 7 §/§7k 5"3(%‘7k fjkﬁx

< 0.5mg/L < 0.1mg/L < 2.1mg/L < 1.4X10 "mg/L
(DL Awi) (DL Afw) = (DL i) ™ (DL i) ™

TR |1 2wt% !

> 98.47% ™ < 0.66% < 0. 44% < 0.42% < 0.01%

¥1 JKAZ IR, TNUHVART TGN FTIAXKOEET AT L2720 T
DETHH AMLEEBEBNIERE Lz EI0E L CEHR LT,
*2 DL : FH FRRAE
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#3.2-1 TBP FEABEOE S

AApdE RO TBP AE L7723k FiEoERE H AR
iE (C) BEE (wt%)  oEE (kg) (kg) (%)
ABR 1-1 600 48.5 26. 76 1. 30 95. 1
Bk 1-2 650 48.5 33.55 0.23 99.3
a—)L Rl *! 600 30 8.9 0. 05 99. 4

*1  30wtWTBP/ KT H v & kB2 H AL EILE 600°C CLEE L7 & &
DO H A= {JAEA-Technology 2007-063, (2007)}
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BREAR

t

TEMBE "  ERmaE

=[]

i Eit2yii=]
BRERTLE

KESIBEES

t
— L
R BAR M BR =Roya— BER  kES
SR ;7(;;;11'{ KRHSIN BARE YH—s8 YH—% BE RERE
2.1 JKRARKUELERABRIEE DOERX
T110
RN

WA EME
BRERZ1LE

2.3 AREKUENHRBRIEE KT 2 ETBERFHOREED
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3.1 FREXIAEBTHH S RE



MBtEEE (°C)
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BRI ‘ BT
1400 700
1200 600
1000 ] 500
800 [ 400
600 300
400 200
200 100
0 0
-60 0 60 120 180 240 300

TBP BB Z B M L /= fd (min)
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