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Catalytic Combustion of Lean Methanol Mixture

Kenichi ITO, Osamu FUJITA, Yasunori IWAI,
Byung-Chul CHOI and Kiyotaka YAMANE
(Recieved December 26, 1987)

Abstract

Catalytic combustion of methanol-air mixture was investigated to develop a new type of
clean room heater. The experimental research was carried out using a catalytic combustor
with a monolith type catalyst loaded with noble metals. The experimental parameters were
space velocity, air ratio, and inlet temperature of the catalyst. The axial and radial
temperature distribution in the catalysts and the emissions of NO, NO,, NOx, CO, CH,OH,
and CH,O were determined. The emission characteristics of a methanol fueled fan-heater
was also examined to compare with that of the catalytic combustor.

The results showed that stable combustion was carried out in a catalytic combustor and
excellent emission characteristics were obtained over a wide range of air ratios. NOx was
reduced to below 1/150 of that from a methanol fueled fan-heater and below 1/10 of the
regulation value. The other pollutants were also reduced to a much smaller value than
regulation or allowable limits. However, much unburned methanol was emitted during start
-up time and the startability of the combustor is the point to be improved for practical use.
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UAY /7 —VEBREE LTEREERL, TOEIEERREL. RT7TC@EAY / —VERE L
L7 7 E—S OHh ABEERL Twa, EBROBREIASY / — VORI REHECHRE2
7o, BRI MBI ET—F LaBonTwan, ETREA Y / —VIRERL 1.0 »
5 1.8 FTOEREHT32ppm 55 S5ppm BEOHFHTH Y, BRI L >TERIEEAREL
BRI L, —BILRBROBEEIIZESRIL 2 1.4~1.8 T 30 ppm BEOHEHE TH %25, BRI
DINE T B DITHECIEIL , 22K AT 1.0 LUT O#EF T3 1000 ppm %#82 2, KV AT LT E
Fizfiops L 850, ZKHED 11 TBIMERRL, IhED/NSLTY, KESTHHMT
BIEAE L %> TWwb, NO;,, NOx BZEGHIcH LEMOEREEE2TRL, B m=11csnTE
KL D, ThEn74ppm, 172ppm &2, o OHEREME R A5G, fEREE L
BMUTELERTREHIE, NOx O HENKE S Ba D, MEMBEOSEGSMr R /hEanI L
TH b,
Rl AUERREER L 25 - BLUITHERE LT3

77 e —F QPN AR

CHOH [ CH,0 NO, | NOy [ corco,
x 103 (mg/kJ) x 103 (mirkJ)

Catalyst | 0.411-1.854 | 0.115-0.227| 0.004-0.014 | 0.022-0.034
(0.936) (0482) (0.008) (0.027) | (0.0000173)

Fanheater | 1.237-2.996 | 0.045-0.213| 0.950-1950 | 4130~ 5510
(Methanol) | (2160) (0122) (1.730) (4.10) (0.000305)

Fanheater 1.970-2.620{12.09 -17.63
(Kerosene) (2.30) (14.97) (0.000247)

Combustor

{ ) mean value

IR L, A Y A BICITHEREE T2 7 7 v b —5 OBED AR
FEREL L, BARAEYYDRMRASY /—N, "V LT AT ER, NO,, NOx & U—E1L
R & ZBALRSED L (CO/CO) 2 BH LR TH 2, INSDEERSOHRT, RVAT LT
E NEEHE BRI 7 7 vt — S AR RE L B o T B85, Mo FEH i3 il o
TS KIEAEN Z &3 ir 5, SEEABER ORI A &/ — VHEH E I FE T 9.56 X 107 mg/k]
Ty, A/ —ND77>be—=FD1/2BELL>Tw5, £z, NO, OHH B I3 fAlEIREESE 13 9,
0x10°ml/k], A%/ —NT7 7> b= 1L73x10°ml/k], ST 7 7 > & — % Mg 2.3x 1073
ml/k] & REERE SEEIRIC /NS, A8 /= VT 7 v =3 DI 1/150, ST 7 7 > £ —5 D
H1/250 BE L 2> T %, AR, NOx OHFHEIC b A S RENH SN, MERESRDISE NOx
BAZ /=T 7re—=3 D 1/150 RE, TH7 7> e —F D 1/500 md TEWEE -
Twnbd, —BLRE & ZBARBO CO/CO, BMEMREDBERA Y / — VDT 7 E—F D
VI0BEETEAILTBY, BRENROBNI E8bh 3,

IDEDWCAY S — NI DN AR A -V BE RO 7 7 e — 2L
THE U o8, A5/ — MEREERE D&, KA 5 2 —n, NO, NOx, CO/CO, i
NHKIBIERT 22 M TE 5, NO, 8L UNOX oL TRBO TRKELBILTED
B PRBERR DK & W & 2> TV B,

3.5 BRBRENTA
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T, ENBREHEROSKELMBER LI ENH D, IO XS % B & PREESR O E M % Tl
T270, BT A L 2 ENREBROBEELTFHL, ZOBEPRABEEES L LIZA
B 2FPRIRFURE LR T 5 2 C BEERERE RO,

22 AR B YUY 7y E— Il L D ENEEELROTFHE

CH30H CHZO N02 NOy CcoO

{ppm) (ppm) {ppm) {ppm) {(ppm)
Regulation 8.2 042 0.04 10
Catalyst 0.5-0.45 | 003-0.06 |[0.001-0.005 | 0.008-0012 | 0.24-0.38

(0.24) {0.05) {0.003) (0.0 (0.31)
Fanheater | 0.30-0.74 | 0.01-0.06 | 0.33-0.78 | 1.45-1.93 | 3.64-41.4
(Methanol) (0.53) (0.03) (0.61) (1.55) (13.7)
Fanheater 0.69-0.96 | 4.25-6.21 1.11-3.45
(Kerosene) (0.81) (5.26) (2.04)

{ ) mean value

FITEHETEAY -V FREIERFEREFEA L SE0ERNBELFE L, THs L
YRS/ =VDT7 7 =S EBBERV~I, HDWITKEEREEEE L BT 5, FHISME
LTV RE (ERK 298 m®, 8 BRMEY) T, FEEE 1 2500 kcal/h, B [E%I: 1 |/
h(298m*) L L7, R2 W ZDFHEILIERETRL T3, BEERS OBEREE[EH 2 L ITH
HRFE A S 7/ —n23382ppm, L7 AT E Fid 0.12 ppm, NO, i3 0.04 ppm 5 2 9, fidis:
BBERR R ER L 12356, A8/ — LV OENEE XY 0.24 ppm T, HEEBEORK 1/100 TH Y, 2
TS NT 7= ORI/ 2BETH L, RNVAT LT E RIZo0LTIE 0.03 ppm 25 0.06 ppm
T, HEMED 1/4~1/2 £ >TEY, 77— XV HHBEOT ALV LDOLEEE R
FTE> Twde —7, NOcoW T, BEEREERR OS54 131 0.003 ppm TE B
ED /IO LU EREDR L WREEEL S ICHET 20D k> Tw3, 2 LB 7 7
e DHE, A5 /=N, THOWTNTEEZL THBREEWEEL FE->TEY, Bko 7
7S DRBEECHEORMOH B Z L #RLT0E,CODBTIEAY /) — VT 7 E—
£ 1% 13.7 ppm THEED 1.3 5L L0 EER FE- T 20, ATl E R & 32 L&D 1/5 5
BICHIHTE 5, L LBBREEROEE, 77 E—F0uFhDBE LV KIBFEY, 75
HBer ~ VT FHE T 0.31 ppm TEMEFED 1/30 LT -> T 5o,

UEDHRIVFEEA Y / —VTFREKEFA L MEREROHES R, FBAY / —, &
WATATER, COBLUNO, 3 b KENBEREEHBL D FOCBOEEEBE 2> T
ZEBFELOND, TLTC, HBMBLIURAS ) —ADT7 7o e—FZHRThH, IOFREXAY
—VFRETBIRER T SRR B T 2RO B 5 2 L 23b i B,

4. & A

WAL/ —VTFRE[EMEEZFOTRIES ¥ 5 25 /) — VPRSI 2 BIF L,
—RRERERES & L TOEREOTREML 2T L oBR, LTofHmnEmsni,

1) FAREPABERR 1 2 DFES AR o RN 3 25 4.5 DEFE Tl T 2 2 EBEE Ly,
2) HWEAY / —VIEEROMBIRERIBENERETIZDAY v b 2L 5 T3, NOx Z A4
S NVEBBELIZT7 7 e =5 D 1/150 LR TH D, NO, i35 NBEHFAMO 1/10 %I aT6E
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TH5b,

3) BRELRBER MBS RRALCRTERET 2 LEND 5, £, BESMCBT 2&HE
B ofli LT, SRFETOMEOFGOEERSFMHTH Y, MIEMREED 72 HIEED S Vil
BORFENERFEIN S,

FMROKBRIIAEHERMERE, SB/EHMEOWH 2G5 (ITbhiz, M TRETHEKE
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