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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 which includes the decomposition and vaporization of organic waste with
superheated steam and the oxidation process which includes the oxidation and decomposition
of vaporized waste with heated air.

Process demonstration tests were conducted with the demonstration scale steam
reforming system (maximum feed rate of waste: 3kg/h) to examine the feasibility of treatment
of simulated waste solvent and simulated waste oils. These tests were also conducted to
optimize the process conditions. In addition, the effluent gas from the system was analyzed
to examine the possibility of explosion by the flammable gas generated in the system when
the emergency shutdown was executed. TBP and n-dodecane mixture as simulated waste
solvent and halogenated oils and mineral oil mixture as simulated waste oils were tested.

The results of these studies are as follows:

- More than 98% of the simulated wastes were evaporated in the gasification process.
Solid residues removed from the gasification process as secondary wastes were
inorganic compounds.

- While the simulated waste oils were treated, the stacking of the filter is reduced by
increasing the feed rate of steam from 1.5 kg/h to 3.0 kg/h.

- Most of phosphoric acids produced by thermal decomposition of TBP were vaporized
in the gasification process at 600-650°C. This result shows that volume of radioactive
secondary waste can be effectively reduced.

- After the emergency shutdown of the system there is no possibility of gas explosion
by remaining flammable gas. Because the concentration of oxygen in the gases
became lower than minimum concentration of oxygen to support combustion of the
gases by dilution with nitrogen gas fed into the gasification chamber.

Keywords : Steam Reforming, Waste Solvent, Waste Oil, TBP, Halogenated Oil, Gasification
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WK 1% &I D o Tz, 72, UV ATHETRIZIZE A EBAITL TR Linb, 7
WAV AT Z %@ LT D OIRERTHRT I A X Sz SHEll STz, BLEORE
BINSPET ABLRITBATLTZ U D DIEE A ERTHKAT TRFOT LAY THfE T&
5 Z DR ST,

. 2.3 /NS B ORER

A EIOFER T3 B AV ERUSERRBER ORI, C0 K UNNOx JEEDZ LAl ONTRL - HRA B
FE DI A FREMEIZX 3. 2. 3-1 225K 3. 2. 3-4 I[TR T,

TBP/n— K71 L A AU B L7 iRBRICH 1T DT A oD CO JREEIE, 28504 & 1.5 D
1.2 F T 2ppm LN CLE LTV, ZE504 & 1. 1 Tl 10~20ppm FREE D B — 7 D3R S 4
Too SDIT, ZEXUEE 1.0 KT S5 L CO BEITAWMIC B LI THI 1300ppm O E°
— 7 PHERE AL, FHEEETH D 100ppm 2 K& < _EFEIo72, NOx JREEIE, 285 Bl E 4
% Z &72< 120ppm FRETLE L THY . fHMlEETH S 250ppm & E[E1D Z &1E7R o7z,
Flo. FRUGERBETOIRE S, 2259 BT 5 2 L7 < 1100°C 5 1200°C O T
LELUTHIECE 2 2 LR SN, 7o, ERYBEDOR FITHE> TRRBERE S thx 12 |
AT DB RO, ZAUIRBEZEROHNRED 3L A I AIZE R & A b S5 2
T 72720, BERICB T AHMHANEME T Lzl B2 6b, ZHUSHOWTIdE
Wi iR E S5 Z LIS K D UGENTRETH D 2 LD, LERIERD Al A HIMrd- 2% x4
DOERIN Uz, HE AR ORI F-IRIEIR L, 22504 O T IIE > TR 3 28
MRS ST, —BANCZEXCR O T > TRBEII RN LEIC 2D 2 & DI DR AR
T AEEICH D EBZHND, (65T, FHIESNIRI - IREDIZE A LX) VB
A RNTholbBEZ LD, 728, ZEXYUEDIK TS THET AHFD Y I X NN
W USRI, ERUGSERD BHEH SN D H AR & 7> TA T G OTF I A
HIZBIT DV ACEWORIEERN EH- LizT-d B2 b b, LLEORER )G TBP/n- KT
2 DETE UTARAT 2 2 2853 8 w3 CO IREHIREZ B2 TV 11 BLETH L =
LR SN,

TEEEEIN 3 A AR BT L 73 BRICIS T b 00 JIREE, NOx JiEE K OV RO L AR RBE T O TR
AERARREDEI 27 U=, i HIREIRE L, 2 COEKLRICBW TR ShaehoT-,
CO AL, 22504 5 1. 5 [Z38V T 30ppm FREED B — 7 3R S AU, 2950 & 1. 4 120
TR ER Lie, Zhud, FERIGEICIT DRBEIRIE IR R RIT L D REEIT/R > T
HZEERLTND, ZOFEFFRBRAMGE L7a, CORED LR S AW U Rl
HeTHD 100ppm ZHEH A5 Z LR TRITE 720, BBRAE ik L7, U EOREEND
FHEFEM DL E LT AR T 2 D 285 4 BT CO IRFE DB R AN R b7 1.5 %
TThD I LDHEsINT,
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3.2.4 EGEAER T 7o ISR

TBP/n= R 71 o % ALBERIGZ U 7= 3B T B AL ERUSERIRBES OIRE, CO R TN NOx JRHEE
DI ONRL IRV IR E D2 A R 3. 2. 4-1~[X] 3. 2. 4-8 |~ 9, F7o, fiidhe
BEIN 3 Z kBRI U 7ikBi CFF B Ve B SUSHIRBER O, €0 KO NOx REDZE( 7z
3.2.4-9 1T, HEH AR ORIARYEIRE DOZA K OFEH M ERREH 7 1 V2 RifE D ZEED
A% 3. 2. 4-10 1R T,

TBP/n~ N7 2 JBRRIGAZ L7z 1 B 3IRFEID 3 Ak D I LAERITISWN T, ERUGHRAGE
EBOIREEIL, 3 ARZE L TR EH-95 2 72 < 1100C~1200°CDO#HiPH CT%
TENCHIECE 5 2 L SRR ST, CO R R ONNOx 1%, 3 A R &4 L CZ 2 ) 5ppm
FRIE N OV 120ppm F2IECZEE LCTH Y | WEHIHIES ERIS 2 1322 ko7, Fiz,
P A OB FREIREE S . S8R B S E OEEYE 3 R 2 600, 3 Az L TR
R OSELEIEDS 0. Smg/m* FREE & D70 < | ERUGEHTIWTLE LTCRBEDHERF ST b 2
LR ST,

TBP/n— K777 o B OME5E &I 3 2812 L= 1 A 5 B O Z 30 T b [RIERORRBEM )
MRDIT-, Fio, FHEEEN 3 2 %81 L7 BRICR\W T, R EBREH 7 4 V2 DF
JEIZ 1. 6kPa E5H-L, 0 EHESIT 0.32kPa/h Tho7-, FEEO LFMHMIL, U ETD
BT DRSS & RSB 6 L TR T 0 . EREBIG DRI R E < 72
D EF e ote, WBRTHE LN EED EFREIG 2 W TR L7 8 REhaigeuii g o 7
AVEEBNEOHEEEIEA4. 5kPa TH Y . FHIEENETH H-4kPa % Flal57,

UL EIOR U RER N D WO OsEHIR L CHARREE LS TR 5 Z L2 kY
ZTE LT BRBEIRAEDSHERF S 41, 8 DM L CHRE LT ATRE T D L HE
g=ZaxN-,

3.3 BREMEILRRIRAT 2 AR A O
A RIOFER T3 H AL TBP/n- R 77 & S OMEEEFETIN 3 JLERIRF OILE B YT LR OFT I A 2 1%
BRI DHET AT D rI BRI ZPREE D HTRER A1 3. 3-1 KO 3. 3-2 1", €O ZFR< 42
TOFPNET AT, BRRdE 1A% 21 5576 27 43 (TBP/ R7 0 2) KROV16 53735 19 43 (FEdepe
M 3) ORICEEDOY —2 2R LIz, 77, WONOREBHIIRBWT B IAEREDL ) - 1= kM
WEIL. CH. CH LKOCH, THY | RS FDRILKFETHD Z L D3orinote, Zivh akMEY)
O —7 RO — 7 L, TBP/n- RF A AZBWTH 1.6%, 27 20t (CH) . K
2. 9%, 24 53% (CHY JO%Y 1.9%, 22 70f% (CHy) ToHh V., HHEEFE 3 123V THY 1. 6%, 27
3t% (CH) . #92.9%, 24531% (CH) KUNI 1. 9%, 22453%% (ClHy) Th-o7z,
ALEEOBRTFIT, BUBMIEG, KRR, B2 HG RO b — 2 DIk & T 2 k&
B ~OWFRE T A UHER T A RO ERISER~O BT AR ER T A DOFEIZ LD
Tons, ZOBIEZ XY | T AMEEEEIZIIT 5 RIEEH A DFT- 72384 2035 & & HiT,
FEAE LT RIRIE T A DIEEN DM ZBAIET 5 Z ENTE D, Fio, ERBT ADOMHG KO
BEZE MG DI IR AT 5 Z LI Ko THEH A O WM AR K R RIRE AR T S E 5
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T & TR LT AR AU X DI O falfeltk & BT 2 %1 & & > Tvd, ARIORER T,
TBP/n— R 1 LANERIED IJ AV EEE T ORISR~ DEE T A G52 2m’/h, FEEFE 3 AL
BRIRFD AT AVEEE K O E G g~DEFR AT ADOMHGEE In'/h KO 4n’/h IZERE LT D, fit
f5 LTe SR/ A DB A B LT & EENARE (R 1.8n°) 7o A LEEENTHAEL
ToRTRYETT AT I A B il 5 & CICET DR 2R R 5 & 221089 23 43 KUK 19
4y L7200 L WDSHOBEHI I T & ARIMEY 2 D ' — 7 FEEF S B —E L T\ 5 2 &A%y
Mol ZORERIE, REIOBEGIEIE K OVKZSKQOHHAIF IR KV AT 2 DA ] &
TG Z EAFONZER T ADOYHRIS L0 EENTIA LIZ T ADSEEIMIECICHE &
NTWDHZ EZREL TN,

WIT, SEEEAYE IR E - TRRAE LI AR 2 X B OfERiEic WO CTRETd 5, —
ARENZ 225N F 1T 2 PIRRIE T A 1T, & DOIREEAMESE TR LV HARITIUTIER L72Rv, £z,
FNEAREVENT A THRT D Z & CHRRBRE LT TN & aRMET ADBRNEZ 5
PRVIREE (BRBEIC BT 2 NIESRIRE) ICRIEE L, ZORERME 2D LHICEHTHZ LT
ARV A DIBFE ZBHIETE 5 Z MBI TN D W20 3o T P AR OBRFEIRE D)y
HHED R NIBFRIREAR T D Z & b L <IFTHET AR O RHRIERA T AR DO/ ZE
HOMERE PR T 5 2 L DWW ERT 2 & T, AEIORERCRA LIz R IERA 7
ADIFFEDOFTREMEIMENZ L 2R g 2 EARE L 72D, 18 FERS L O NIESRIREIZ DU T
X, SREARES A, 2B OGS 2 DIRA T A% L CEEOBPEMTON TN D WY,
LU, O AR ZADIRGWINTS L Tid, x5 & 3 2MOBDIER & 72 0 ATtz
T 52 ENBLERNCREE 7=, FHREIC K DRI RE DM T T\ D, ZERHIZEBIT D
PRYERG T A TIRAUE, (DRUTRT L - v B =OEANC L0 s E 35 2
ENTED WD F | ByNBREEE, @QRUTRT LR, BRPICHET 1B TIRA L
AIRMERA 7T A % SERIRBET D DI B L 7e DR R (mol) Z RIAMHREA W A& (mol) THI
FAb U 7= Blalies B ORE CITIIC R 5 2 &N TE 5 2,

LFL =100 / X (NJ/L) e e e e e e e (1)
LFL : WJBAMAES 77 A DI FERA (%)
N, ABRMERAH 2o i Ay 0EIE %)
ZIZT, 2N, =100 (%)
Ly ¢ 1 B HEARORRE TR

MOC = LFL X 0, e e e ©)
MOC @ F/INFERSRIREE (%)
0, : HipleRE

Z T, ABRMERA T AD 1mol %720 OARSy % CH0, TRT &
0, = m + n/4 — y/2

T 2T P AP OBEFRIREE O SHTES (1) 2O (2) Az W TR U 7o R/ NS IR L X
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D HIKL 220 TS T & AEIEIC U CRIBMMERA N L DI OfERIEIC DV TR 5, &
7o, BEBRLUEIEERIT, R AKX DHET ADOHIRDBA+ 3 ThHD Z ENTRESNDHT2,
PEAT A HP D ATIRMEIR A T APRBE D TS FL L 7222556 1T D985 TR L b HIR< 7
STNDZ & BTN Z TR 5, ATRMRG I A OB FERF OB =& ATk
T ADZEZHNIT DI TR V12 %23 3. 3-1 12, HEU AR OBRFRIRE & FH U Nk
TRFEDORRIFZEA LA K] 3. 3-3 RO 3. 3-5 12, HEH AH D RAIEIRG T A DY &R L7225
HZ I D15 FRRA DRI L2 [X 3. 3-4 OV 3. 3-6 | F kB~

TBP/n~ R7 71 o DIBRRFZ 31T HHEN A R OEESRIRIE & oy NBEFRIRE O b Bk
5 9 531 F CICHERIRE D e NERIRE 2 T Y | ZHLAREORHRRIZ I T IR S
ADIFFHEBEZ SN EHER I NIz, £, YEU AT ORIBIERS 7 APREE & 185 TRRA
BHRT HZ L1280, BREEND 15 D% E CIEATRMRA T ABREE DR FIRA % Tl
0. ZTHLIRTORFRIFAZ I TRIAMEE S T A DI Z L2 Z & DS STz, YLEIZ
R LTz 2 DOFHEIZ IS < BRFTOFERN B 2 TORHIZISV T, TBP/n- KT 4 > OMLERREC
BT D EBBIE LI o THAE LT AR A T A DIBFEDE 2 B2 & AR S 7z,
BLBEEBEN 3 BRI Z 51T DHEN A OBERIRE & By NBERRE A T 5 2 L2k, Ba
151k D 10 7318 £ CITERRIRE D e NEFRIRE 2 TR | ZHLAEO R I TRkt
IREHT ADIBREBEZ BN EPMER I NI, Fo. PETAROAHEES T AR & 185
TRRAZ T 5 2 LT k0 BEIFIED D 5 5314 F CII ARG I APREE DGR TR %
TEY . ZALARTORFEHAC I TRMRIER G T ADBERNE Z 02 &R SNz, L
FITR U2 2 DOFRIEIZ IS < Rt Cld, BREYE 54 5 0005 10 Sy ORFRIIC AR S 4
ADIFFENILZ BN EWIET D Z LN TERpoTe, L, RIRFHRHEICIW T, ger A
DFESRIREN 10. 2%0°5 5. 9% F TRIEIIR T L T2 Z & RO/ NBSRIRED ERE IS
B EEZLNDZEND, BRI NS b PORIE% i N 42 Fal -7 &
HEHICE 2, R CR NIBSRIREEDS EAEMICH D Z LiE, K332 Lizéis, #
AR EOYENEIROENNEIR TR O EFMMAS Hy KON CO IZHARTRENWZ EBHERETE
%o BT, FRHHHZRWT, 135 PR —E L 725 T D DITKT LT RIRMREA B A
TEFEDN 0. 6% 5 3. 5% F TRIEITHIM L T D Z & R OBRRYE IR 10 /312350 2 AR A
TTAYREE (3. 5%) 2V FIRA (3.4%) 2T ERS>TNWEETTHD Z E0nn, PR
O RRIEIR G T AR TR RIF IR 10 0 R0EIERTE THFE TIRA A FElo Tz & H#ER
T& %, PLEIR UHERID B RIFFIHACIS\N T, PE0 A P ORRSEREE 1 X AT RMER & 1 AR
VBT T IR & LB 2 R NI 2 > Tzt B2 b, BEEIRE 5 905 10
Gy DORFHHEIC I T S ARG 7 A OIBFE L Z 2 ATREMEDNIE RN IR 2 & M HERR ST,
LU BITTR LTG0 & BRAYS IR 2k - TR LI ATRME T 212 K DI O falRiki 3 IR H 1
RNz &R ST,

3.4 T I AKX OMREREM
TBP/n—- R 4 o OIFLERER T 1T 5T I A X FIBE KL OMEEIC BT A0 A DB G E %
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X 3. 4-1 1R T, 7 I AL @EERTOPET APICHER Sz AE0 ) UM I A M, TIA
BB H% O ATIHGERENT, TIRZT LAY MTEoTHRESNTVD 2 L AWHER
Eie, F7o, 3 2HIGR L7z B0, 7 IRAZZREOPET AHA~D U - OFBATHIT 0. 1%L
TELIEFITDRL, ZOZENL LN ZTD Y ALEWNT I AL T L AL Mo THE
SNTWD Z LR TE T,

4. BHYIZ

U7 THER LIS TBP/ n— K71 R ON7 » FM A G A S 28O BB AT T,
BRI 2 e = —)L BILEREABR 2 F20i L, A BESEMI 0 2 AR R O MR S ONEAASRA:
DR EEIT ST, IHIT, ZILODOFMITIBNT, 8 K] OEEEN ARE Th 5 Z & 2 HE
RUT, BRI FERN T U CEE B RS LB DY AR ORI A DT ATV, 185
(b o R 7o e DY i MRy

INHOFBRTHER LN AERD D, RIS & Le 2 TORBHIOWT, HA(LEEIZRB
T 98wt ERHT A IiD Z & I APEEBITIREE LT T olc b s cn s 2 &
DB ST,

FRFEIIZ DOV T, H A 7 A )V aEH LIS 2 0B U 7= B 7 DA i bR A 7
AV DFAZEIT, AZERUHEEOBINIE > T S D 2 E DR STz, ZORERNHK
ARG R 3kgh UL RIZERET 2 Z & T 8 ] Ot WS ATREIC 70 D L HEZE ST, F 72,
PAZEM) DERGTITIERIR TR CTdo D EHER S AL, ZDERRD A T =X WL 7 FMP ORI
WP OKRFZ S E < T & AR RITETT 2 AIRBOMEA THDH 2 L. 7 4 VZ AT
%92 KL FITHETRN L > THE BN D P OKRFBOEG B L, £l
for < AR R OMEE A SUSI I SN D Z EFITH D L BRI,

FHEFEAE DN C, A ABEEREIRE A 600°CLLE S5 2 & THALEREICHRFET DU v
MR S, CIRBEREIR AR R CE D AMEENH D Z & BEHV AT LIZY v DIF
ENERTIIKRAY FNFEOT I AKX TRRETE D Z LR STz,

FEHEBERIBE M OSHEEFE I DN T, ZEE /R ABERR A FIRE & 75 i/ NER Y B RS S A,
ZAUT &Y FEREEEWIIR 3T D BRI R OB A L L - B R B O E N AREE 72 0 |
L TEEERO B O FTREMED M) LT,

I, AERRE LT B 2 RS ZI8VC, b IR OZE /RIS AIRE T 5 T & 03y
20 EREEDIHEICB W TEE SN TS 1 A 8 BFEILL O R EE L O FZEL 0 fas LAY
o,

AR, BERMTIERF D AR Z DFAE L 258 25~ BRI IRERITEENICE S D
RN AN L DA CTHEA A F OREFIRFE I RN IREE BT D NIRRT & 720, 7
ZABFEI TR D R IIEF IR 2 L3R S T,

A IR1FENE L 7o BR T DI AERIC L D | ARG RS 2 PV SEFRIAI & OY
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FEFEM DLEALER % FEBLIS 5 T2 O ORGP 27— # 3B S dvre, F Tz,

TS IR RIRVE T A ODIEFE T 2 LMD eRB S iz,



1)

2)

3)

4)

5)

6)

7)
8)
9)

10)

11)

12)
13)

JAEA-Technology 2007-063

253K

KRB 7 VBRSNS IRV ULV E P e 7 F 47, NC TN 1400
2001-019 (2002)

HH O OE O “TEBVK AN, =X - 7 —+ =X, pl130 (2005)

J. Bradley Mason, et al. : “Studsvik processing facility — Pyrolysis/steam reforming

technology for volume and weight reduction and stabilization of LLRW and mixed wastes”
W 00 (2000)

>

FIER, o KREKSEEZ AR L~V A SR OB A AR T/
£ 2003 FEREOESTRILE, p. 706 (2003)

KB, AFE ﬁ%iﬁaﬁ , TREELL (1972)

PEEBINROIIIEET  ©  “REERIRIRME ORGEE”, PEEEANIZCETARE 2 —If

&k N9, (online)
Available from <http://unit. aist. go. jp/hokkaido/database/database. htm>

KATERN, f 0 EEREE, BN, p. 1708 (1989)
Derek Corbridge :  “PHOSPHORUS 20007, ELSEVIER, p. 1218 (2000)

Physical and theoretical chemistry laboratory, University of Oxford: Safety data for
polyphosphoric acid(2005), (online)
Available from <http://physchem. ox. ac. uk>

Science Lab.com : Material Safety Data Sheet(2005) , (online)
Available from <http:// www. sciencelab. com>

TRTHWE 0 “HRETHERT, =udt, po127-145 (1999)
FT.ARS—H o RPN OREE", S, p. 13-23 (1984)
LETH e 0 T, WU, p.46-48 (1983)



JAEA-Technology 2007-063

#2.2-1 BB AR BRI ORAL
B 5y HElh
TBP 30wt%
NIV RT v 70wt%

#2.2-2 FEEHOREER QT v R

22,150 U > b (200 U » kL KT A TR 130 K)

AR DIY) - 5. bwt%

TR B c 1wt (Refl) ~13wt% (e
3 2.2-3 BB TR O AL
P SLERPERE DO HERE TERR S D FeEA b
B E I 1 TEBRFEM 2 TR FEIH 3
e A/ T0wt% TOwt% 89wt%
A TaA) Owt% 15wt% 11wt%
TxT I 30wt% 15wt% Owt%
# 2.4 WERTHRE LIEARSM
HOH REE
AR i 3kg/h
IR T 1.5kg/h
TO01 7Kz UL E R 200°C
T105 H A{LIEEH 1 600°C
T104 7 A{ba{E b 600°C
T103 H A{LIEE AN 600°C
T101 ZXuEEE HH 2K 400°C
T117 7 AfbEEE H AR 600°C
T107 FSHEWEREN 7 4 V2 £ 600°C
T108 BRI A BAE 600°C
T109 ZE5n#gs A b —X 1000°C
T110 ZEXN#EE B & —4 1000°C
T112 FRSaRBEA IR <1300°C
T114 SnEsH 0T ARE [40°C]
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# 2.5 MEIMEREOMEERBRICI W TERE LR RS

TBP/n- K H > FLPEBETH 1 * FELHEFEH 2
H A AL E R
fommin = 600°C/600°C/600°C  650°C/650°C/650°C  500°C/600°C/650°C
(Ha/dd/ )
PRI AG E E 3kg/h 3kg/h 3kg/h
IR MEHR B 1. 5kg/h 3kg/h 3kg/h
TER Y B 2.0 1.6 2.0

1 W AEEE L BSOS S D 0 AR N O EE, BRTEmERER 7 2L
B R O iR IT ABLE IZ DWW T HRREIRE % 650°C & L7z,

*¥2 N LB LR O THAT AL END EIRELZE XL, ZOH A%
F UG TIEAEREE S 5 DIZLE R EOR/NE[EICK LT, ERISHRIC

i L7225 Em Ok

#2.6.2 U rOBATROFHEEERIZIW TRIE Lol

TBP/n- R 41 v
H ALY AE R
Se = 500°C/500°C /500°C 600°C/600°C /600°C 650°C/650°C/650°C*
(Ha/s/ Am)
RESTE oy 1.7 1.7 1.7
ALFR A 3 B 3 FFRH 3 B
T 4 IV R 10 um 10 um 10 um

* N APIEE L ERREROBINC S D H AbEE H OB, B ERER 7 o v #
R OB R AR OWT b R ETRE A 650°C L LT,
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2.6, 4 EHFALFRIZ AT 72 FERERBRIZ B W CRRE L= iR BR S

TBP/n- K5 > FELHEEFEIN 3
T A A 1
600°C/600°C/600°C  600°C/600°C/600°C  550°C/600°C/650°C
(Ha/ddg/ Am)
W A O IR 600°C 600°C 550°C
PRI AG E E 3kg/h 3kg/h 3kg/h
IR R MEAE 1. 5kg/h 1. 5kg/h 3kg/h
ZER Y B 1.5 1.3 2.0
ALFR I 3 BFfE < 3 B [ 5 IREf] 5 IREft]
T 4 VB REE 10um 10um 40 1 m
#=3.1.1 BEFEWMO T AR
RLFR L 7= 3R B A P O & H AR
(kg) (kg) (%)
TBP/ R 71 8.9 0. 05 99.4
FELAEEFEI 1 7.8 0.03 99. 3
FEERE I 2 6.8 0.12 98.0

F3.1.2 RIZINIEBITFAHI VEO T DRER

H,PO, HF HC 1
TBP/ K771 56% — —
AR FE TN 1 - >99. 9% —
TEHRFE 2 — >99. 9% >99. 9%




#3.1.3 HEHAF @ O, NOx, HF zTNHC 1 DjpE
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CO NOx HC1 HF
430ppm
HiilfE * 100ppm 250ppm 3ppm
(700mg/Nm®)
TBP/ KT h o 5ppm 115ppm —
e FE I 1 <1ppm 170ppm — <0. 5ppm
PR FEH 2 13ppm 107ppm < 1ppm < 0. bppm

NOx J2 S OVHC 1 2 FE 1T R IL A EFERGIE S TED BT H,

HF J5 B8 (3R LA B 5 T IUTHE THE O b V72 i,
CO R FE | T BEFEM AL THE W O VT fil, AL EIIBEIEWILENE D FI G4 T 5 72
O CO &2 S 2 MBI WA A TEERBEDFEIE & LT ZAUCHENL L7 B 21T

9
#£ 3. 1.4 FRIEORERRK Y
C H N P
TBP/ R 71 v 0.5 wt% 1.8 wt% <0.1 wt% 20.0 wt%
FELHERFEIH 2 73.9 wt% 1.7 wt% 0.2 wtl% 1.3 wt¥%

3.2, 1-1  ARERKBASE K 2 S EME IR ER 7 1 v X R DOZEED

EREIE KO 8 Wy E e LB 0> AT AU LETE P O HEE B

IR MG 7 4 VA iR DT 8 i Al oAl L i 0D
(kg/h) ESAEIG (kPa/h) 7 AMEAEENIE (kPa)
1.5 0.4 -3.8
3.0 0.2 5.4
4.5 0.1 6.2
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#3.2.1-2  JURPEWERRER 7 4 V2 BRI KT D 7 4 VA Rtk OEED EHES
N2 R 8 IS Ee ALER % 0D 7 AV 2 N T O HEEAE

7 VB R 7 4V H iR DT 8 IffHlE e AL R % D
(um) ERAEIE (kPa/h) 7 ACEEENIE (kPa)
10 0.8 -0.6
40 0.2 -5.4

#3.2.1-3  HHTEWERRER T 4 V2 O EY O CIN 58T (wt%)
LIPSE SIS C H N

Bl 28.9 <0.01 1.7

#3.2.1-4  SEM-EDX |Z K B F1EM O FHAER TE DO EMEDINT  (wt%h)

VAL IDSE SIS C 0 Si p Cr Fe Ni

HEll 43.5 30. 2 0.1 10.5 2.6 10. 8 2.3

#3.2.2 U UBITRO N ALIRERIEN

U OBATR (wth)

T ACEEES KA TN 255 FIAH PEAT A
500°C 51.1 27.1 0.6 21.2 <0.1
600°C 2.9 41.8 1.0 54. 2 <0.1
650°C 5.7 40. 5 1.2 52.6 <0.1

*  FRERO Y AREDOSHTHERIZHESN T, HAEIRENIERF L EEWE T O Y
VIR 20wt & UE L CRA
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#3.3-1 ZERHITINT D ATRIE T A DJBFE TR 101

R34 JRTETIRA (wth)

K34 (H2) 4
—MRAL RS (CO) 12.5
A 4 (CHA) 53
=52 (C2H4) 57

T & . (C2H6) 3

71~ (C3H6) 9
1-7"7 > (C4H8) 1.6
cis—2-7"7 . (C4H8) 1.7
iso-7"7 » (C4H8) 1.8
1=~ 7 > (C5H10) 1.4
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WmEEmE
BRERZ1LE

KFESIBEE

L_&
R BAZR T OER RHYa— BEZ KES
SHH 7ILAY KRHFA BABE  YF— UF—N BE  REEE

RSN

2.1 KERJEEABRIEREOHKIX

PRI

s E
BRERZ LS

[T101 ] [T001 |

IK#&ESR

|| monme

2.4 AREAKIBELHEABRIEE TR T 5 EERFEEOREEHT



BAMMERERA 74 LIHEOERE (kPa)

BAENERERTI A LITWERDOEE (kPa)
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