»

2 — 7 ZAOBBEICE TS CO, NO ¥ REREROKEH 1801

UDC 662.613.5 : 546.262.3 : 546.17-31 : 669.162.16

X

-

a— 2 208BcsiT 5 CO, NO % 2 MR D #EE
B ER - ek R B R

Consideration on the CO and NO Formation around the Coke

Specimen during Combustion

Yukihiro HIDA, Minoru SASAKI, and Kaoru ITO

Synopsis :

An apparatus was deviced for the analysis of CO,, CO and NO in the small amount of the gas sampled
around the coke specimen during combustion. The conversion ratio of organic nitrogen in coke to NO was

calculated from the analytical results of these gases.

According to the analysis of the conversion ratio, the reaction of NO formation was indicated to pro—
ceed both on the coke surface and within the boundary layer. The former reaction on the surface gave
the most of NO. The reduction of NO formation was brought with elevating the CO/O, ratio at the coke

surface.
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Fig. 1. Schematic diagram of experimental apparatus.
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& Table 1. Experimental conditions.
3 Item Conditions Specimen
Gas sampling position* (cm) 1.0, 2.0%**, 3.0 (a) Rectangular¥***
» Preheating temperature (°C) 800, 900***+, 1000, 1000 4
e O, concentration of inlet gas (%) 10.0, 20.0%%% 28.4 ”

3 Gas flow rate (I/min at N.T.P.)
(Gas velocity** (cm/s at N.T.P.))

1.75, 3.50%% 7.00

(3.8, 7.6, 15.2) 7

Radius of specimen (cm) 0.51, 1.00, 1.48 (b) Spherical

* Virtical distance from the top of coke specimen. ** Velocity around the specimen.  *** Standard condition.

& u : J[UROWE  (cm/s) Bt 1 EORRECE 2.5 min B ORI A5E &
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Fig. 8. Composition of the boundary layer gas
around the burning coke specimen. (T'=
1000°C, 0,=20.09, V=3.5[/min)
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Fig. 4. Comparison of the gas compositions mea-
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Fig. 5. Increase in temperature of the boundary
layer gas at various preheating temperatures.
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Fig. 6. Effect of burning conditions on the composition of boundary layer gas.
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Fig. 7. NO conversion ratio and elevation of coke
temperature under the various burning

conditions.
B L7
ng— [2020..__%1 X102 weeveevinieniineeniene (4)
nn= %Sl— K1076 v (5)

ng: 2 — 2 AR COBREEEE (mol/cm?-s)
nyn : NO RAEEE (mol/cm?2-s)
v HARE 1/s)
S 1= — 7 ADOREEER (2 x4 cm?)
Berw A2 B3 (3) RiC Licad o CHlie NO #RiaR
BEHTLHCENTER. COBRINDPIffeCSm
v kL. ook TeRo i BBRRINIIE 2% A0
#FTIL—FH LTS,
ne OFKEE L OBFREMAND L, FHKEE®D 1.5
T B LT ne FREL DO LT, ny i/
XKoo TEY, FHELLT NO HSHBRKRizvWbUs L
ETFT 5 Ehbons. YFRAMEBEEDO LA 4t 135
KEENREWEEPNSL, BREXEE CO LM
ER o EBEFRELTWA EEZLDRS.
—F, O, EEEmDd A L (Fig. 7-(b)), nc 1% O,
EEO 1 RCHEFAILTRELS DT 5, ony ikl
B e BT ERD bhic. FOE NO MR

TFL, 1 Oy s 20% 75 28.4% 12 L1558
BRI KRE L LD, Fi#E Fig. 6-(b)
CEWT O, BEDOE\ & X122 — 7 AKBEREED CO
BELEBCERIRINLN, SRk ne BkELeD
a2 — 7 ARHEREN ERTEDEELBRD.
OXCREXY LI IE/E, ne iR ED EIE
0.5 FCHBI LT b, HRCMREET= — 7 AKMH
OEENEH LT CO DEFRIMEINDLDEEZD
na. L, 43 sE8ih<, NO #if
BIETHRIIEARES O BECHETHIZKEL
(PN
DEOREBRCRZbhD X K, BRIEFEEEk O, B
PEE E Fuel NO i3IS <, chE ToR
1 55 EDREECEKIT S, \Wihd5 Thermal NO ol
HIHERED ClxE o BN TSR, 2 — 7 A DREE
¢ Fuel NO 2l I b &BEOTClE, Wwihda—
7 AEAAEDO CO EENEL. a— 27 ZRFOREE
kit % Fuel NO 3 CO D4 EBELBHELD S
O LRI,
3-2 FHRSBUCKZI—7 XRBEOHZEOWRE
BRIRERE A BREE Lo & & o8k n AR & B DR E
DOEEINELER Lich o2 Fig. 8 ThH 5. HREAK
Tlk=a — 7 ADEFEEND I CETEE AHBURIZ LA
E—ETH2reh, BREE CRRBEE T i R
WNEL B DT, FARERS SOVCERHRE ORIy
BAEDK E . BREEDS By $ p ARHETT S EBET
HE RIGBR O 2 — 7 ARFEE r kAN TEIRS.

E

2 ‘Initial radius of coke

~ 051cm

o =199

z 1.4
i it it

3 e

o

o SO ROy

- (C) Temperature of coke

Spoof 000 TS \

: =.

%1100 |‘.

L1000 i

g (1]

l-—

9005 0 100 120140

Time (min)

Fig. 8. Change in the waste gas composition and
the temperature in the midst of spherical
specimen.

— 96 —

*.




o — 7 ADBREIC KT S CO, NO 524t RER KT 1807

10
~ | (@) CO,
X . :
& |initial radius of coke,lo

5k % 0.51cm
o A 1.00
o ° 1.48 o

s
0 1 .
(b) NO

EZOOJ- /A
o100F ~ K} %
Z o5 A

0 A
vy
(=]
e I\

30

| /
10U-M

(€) NO-Conversion ratio

100~
xf"(\\

000}

Temp_graturg (°C)  NO-Conversion ratio

(d) Temperature on coke surface
900 1 1

0 0.5 1.0 1.5
Calculated coke radius,r (cm)
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Fig. 11. Relation between Reynolds number and
the width of boundary layer gas (§/X).
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Fig. 12. Distributions of calculated O, concentra-
tion and NO conversion ratio in the
boundary layer.
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Fig. 13. Effect of CO/O,; on NO conversion ratio
in the range of 0.5mm from the surface
of burning coke.
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