SER293830H(R) B ZEHRAE2028E

B THREHRBESR
—A[REtEICmITI=FrL D! —
B.EENRADESTILENA

DBETSATEREIZLDEUCCHRDAIE
@ WMEITSAT LA RIGIZEAIEEUCGH XALE

EHLEARFXRFERIFHRR
UL Hli5ikRaAE; BhE
B18 —5h (Takahashi Kazuhiro)

e ‘ - — - — ai..n =N
A = R e ’4
combustion zone

” [ ==

ktakahashi@mmm.muroran-it.ac.jp -
TEL: 0143-46-5560 o

W MURORAN INSTITUTE

OF TECHNOLOGY



D BRETSIRXATERBEIZLDBEUCGH AN NI

(% MURORAN INSTITUTE

OF TECHNOLOGY



MEDRUIBDOA NI

mil
[

UCGH R mE SRR - WL |

W

IKZR EE B

HSAR=)L

uu \ W Q . .

. L EmEea o
v Wie wie%s

P / & l

—E&{LiRER SR e ]
® SHRF | @ BEATF (6eV~) | mEomBETRILE—
ir-(-g;“.%'-é- -------- @ 1 A>(10evV~) i bond Energy (eV)
f"““““'“““““'““““““““““" H-SH 3.95
H-H 4.52
T SAIMPICEDFati (EEZHFE) H-CH, 4.55
TEB3TIRIF—ZFHOENSHEFETS H-CqHs 4.82
= BEWEDODfF - |mE(L Benzene ring 5.37
0=CO0 5.52

C=0(C0) 11.15




UCGH R&EREE

Sampling Sampling
T BRI (278)

| l - BNOS 1405161
: Gas flare - SHADS 1,485
J
IRELIEN

—_ —_
(e W
T

flow rate [L/min]
(9]

(]

time [h]

TR/ BREEHR
(HRRE: 6 ~ 12 L/min) B35 nge H>J0U S ORD

Q)P BRIEER

v

f/ixIJOYVY

B>V O)\wD
(8B£: 5L)

mHIKEREE

W MURORAN INSTITUTE

OF TECHNOLOGY



7) AIRREDINER

BB ERE (0.8mm, 16 mesh)

ov,,=15kVv
Of=11kHz

FeiEME
>HSAR—Ib (glass, ¢ 3mm)
> ZE{EFH >R—)b (anatase TiO,, ¢3.2mm)

OF TECHNOLOGY

(% MURORAN INSTITUTE



82 UB L iES

HROOX IS T |-

735 /s : Molsieve 5A,

PoraPlotQ
28 - TCD

BEDMEt

HRoOOX IS

 ——

1=/ : CP-Sil 5CB for Sulfur

S>> T)\w

(BE5L)

AN AN
(B£21L)

U754 (TiO,)

BEH KU EREMAF

=

&

T7—MR>T
(H X% 0.6L/min)

RRJ0—

A EREBRANEN: $922W (18H7ZD)

o

3709 (glass)

PB-DBD(glass
(2~ 6min)

P

HARAIMm—
(0 ~ 6!min)
N
Sampling

PB-DBD(TIO,)

Sampling'j

S'amplinglj

oM IR,

IASLBERE  ASAPVD

B> )V (2QFE(ABERS, S HANE)x4H>D'))
- Control

- HRIJO—#%

- PB-DBD(glass){Li#{%

- PB-DBD(glass)&PB-DBD(TiO, ) Li#4%

= GC&GCMSIC K B2 - i=FERITE

ﬁ MURORAN INSTITUTE
p OF TECHNOLOGY



G

@)
=<
L
r
9.|.
N
b

ERDDYFTE

[E—
-

_ beforel

intensity [a.u.] (X 106)

NN S W N | S

2 3 4 5 6 7 8 9 10 11
retention time [min]

W MURORAN INSTITUTE

OF TECHNOLOGY



HR I O— BB BB DB

10 . ;
< — before
B CgH

E ol enzene (CeHle) —— after (gas flow)-
- 1 . . 1 Toene, ]
S 2 GHo CsHe (CoHsCH)

> |G | oo ann/ann-z (4 <N < 6) CHO

§ 1 'r ' { A — N C;H,4, C/Hyg CgH,¢ CsHyg ’
g OWA A Am A S - ot
-2 3 4 5 6 8 9 10 11

retention time [min]
UCGH A DWMEM D

> (218) : 7€ bh>((CH;3),C0)), AFIVIFIVT > (CH3COC,H;)
RALKZ(S2O0)PIAH121E, (SoO0)7IIo>1218, ST >2%E): C H,
BEEEEM (218) : AP (CHg), MLI>(C4HCH:)

= UPOHINDUCGHARIO—ICLKD, (FEZ2TODRDHEL
= UPOFADFIEM(TiO,R—IL) ([CIRE

(% MURORAN INSTITUTE

OF TECHNOLOGY



BSREFICH T DN AR IEE

2T 1 BRRHR FRHD =5
(BAND51.48501%) o, CH, others—X\

control Gr®) [N Y I
HRAI70O— (/H) -

<—T 99.1 % (840 ppm) down

PB-DBD(glass)L#

PB-DBD(glass)& :

PB-DBD(TIO, )i I |

0 20 40 60 80 100% O 200 400 600 800 1000 ppm

. . . (0.1 %)
HB22O)2 i BABRAR
GEADH51.485M611%)

Control (RL#)

99.7 % (437 ppm) down

AHRAI7O— (KH)

(115 ppm) down

PB-DBD(glass)L#

PB-DBD(glass)&
PB-DBD(TiO, )L

0 100% O 1000 ppm

(0.1 %)
/ H,SEEICHEICE>TUE (HI]) sh3

v CeH¢[ETiO,ICIRET S
i




@ TRE

10

5 DX LA,

G 2L HEEEUCGH A ALH

ﬂ/ MURORAN INSTITUTE

OF TECHNOLOGY



KIRREH KU ERREAF

Power Meter

Variable

Transformer
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Gas Mixing Chamber
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v V,p = 13 kV(max)
v f=11 kHz
vV AWD8Bh:22 W

v ANBRE
52 V (glass)
40-60 V (TiO,)

=L— 75X orTiO,

1

Exhaust

Sampling Bag

&

Rotary Pump

8

Vacuum Gauge —B
Cell
Fourier Transform

Infrared Spectrophotometer

microsyringe

—| Gas Chromatograph

Thermal Conductivity Detector

v HRR&LE: N,/CO,/H,/H,S = 63.6/20.0/16.0/0.4% + SO,(0.2%)

v BAE: 1 L/min

11

W MURORAN INSTITUTE

OF TECHNOLOGY



UCGH) RIRELIRFFIE(H,SHE KUSO,RE)

glass reactor

0 10 20 30 40
time [min]

H,SHRR

g 100 T T |

2

s 80 .

g

= 60F i

é 40 glass (UCG) -

8 o——6——0

2 20 -

% . . TiO, (UCG)

0 10 20 30 40
time [min]
TiO, reactor PP

— 2500 T T T - L |
g
o
= 2000 .

g
8
g 1500 .

5 1000} .

5

@ 500 -

~ glass (UCG)... S

TiO, (UCG o

8 = AN XXX 8 ] 2( ) .' .




SO,HRNNIC KB ClausIGEHitC BRF D AR
H,SHffER
= 100 ——— AISERIE T IC8H1F BIERRBIC L BH, SR
> TiO =
§ <ol A(UCG/éOZ)‘ 2H,S + SO, - 3/8S; + 4H,0 (ClausR i)
:g 60 ClaustI(C Kk D i @
3 | liucey U795 ATClausRithi&E U TS0, &g ?
£ 40 ( ) lass
é 20 (UQG/S0,) @
2, "TiO, (UCG S0,(2000 ppm)ZRMUIZH XA THER
T 10 20 30 40
time [min] HZS DR
28.4% (UCG/S0,) = 29.0% (UCG) in glass
S0, 97.0% (UCG/SO,) » 15.5% (UCG) in TiO,
=z >0 ' | - in TiO,
£ 200 . glass in glass SO.IBE
TiO UCG/SpD 2
2 |5007(UCG/30,) (Ueersp.) MEIC LD +
5 100] | SO, B - H,S7#% (Hcslgltés()’igg‘ﬁﬂ)
c
éi S0 glass (UCG)T o, (U(:G) \_ > > Y,
0 10 20 30 40
time [min]

W MURORAN INSTITUTE

OF TECHNOLOGY

13




&8

Qu
/1]

>H,S(E, ECHEBETHERNE(BER)EN, BSHRDDR
EZFEAEZTRW

»UCGHRICEEXFNSII b2, R{EKFERE(ZE, TiO,IC
Ui e B

> IEIBESIC TRILE—R (H,, CH,, COI&) DiEEE
A SN

PAHSAVUTP I ZRBWCHREBUEIFCHEET 5S0,%Z
TIO,ICMETE S ETClausRIGZEETSE, 3R
IRBRIED AT HETH D

14

MURORAN INSTITUTE
OF TECHNOLOGY




