. 375

$% & $H Tetsu-to-Hagané Vol. 88 (2002) No. 7

ﬁﬁjutxunwémﬁﬁﬁwmﬁxﬁf##>>ﬁ
BEICRIFIHE

A B

A &= BV R - BPH R

Effect of Properties of Solid Fuel on Dioxin Concentration of the
Exhaust Gas in the Iron Ore Sintering Process

Takazo KAWAGUCHI, Masaru MATSUMURA, Eiki Kasal and Hidetoshi NODA

Synopsys : The various factors have been pointed out which affect the dioxin emissions from the iron ore sintering process. One of the significant factors
is solid fuel. It has been reported that metallurgical coke, which is the major fuel, gives the higher emissions than other carbonaceous materi-
als, e.g., anthracite, coal, activated coke and coal.

In this study, the effect of solid fuel on the dioxin emissions was experimentally studied in detail by a sinter pot test. The various coke sam-
ples corrected from different steel works were examined together with other carbonaceous materials. The effects of different pre-treatments to
the coke samples, e.g., crushing, water or solvent rinsing, composting with a chloride and pre-heating in nitrogen, were further examined.
The results of the present study suggest that although the other substances complicatedly affect also to the formation/decomposition and
transportation of dioxins in the sintering bed, the properties of solid fuel directly and indirectly affect to the emissions. For instance, increase
of the mixing ratio of coke, especially finer size of particles, increases the emission; and contrary; the water rinsing and preheating of coke
decrease the emissions. The effect of nitrogen contained in the solid fuel is also discussed.

Key words: sintering process; pot test; dioxin concentration; fuel; coke; anthracite.
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Table 1. Blending ratio and total Cl addition of sinter mix-
ture. (mass%)

Brands Blends 1 Blends 2 Blends 3 Blends 4
OreF 21.4 214 214 -
OreA - - - 21.4
OreB 21.4 21.4 214 21.4
OreD 12.9 12.9 12.9 12.9
OreE 15.7 157 15.7 15.7

Serpentine 2.0 2.0 2.0 2.0
Limestone 13.1 13.1 13.1 13.1
Return fine 13.4 134 134 134
Sum 100 100 100 100
KCl - 0.0420 0.0084 -
EP dust at SP 0.40 - - 0.40
Addition CI +18mg/kg  +200mg/kg  +40mg/kg  +17mgrkg

Table 2. The conditions of fuel in sinter mixture and
P5CDFs concentration of exhaust gas at sinter pot
tests. (Standard blending ratio of fuel: 4.0 mass%,
* 4.5 mass%, ** 5.0 mass%)

Blend arti
( igaries) Fuel Key P Srilégle Note P5CDFs
addition €1 Xind (mm) (ng/Nm3)

A 12805 (CWQ) 44

B [2805 9.1

C 12805 10

D |28-05 11

E_|2805 (CDQ) 13

F (2805 (CDQ) 16

G 2805 23

H_ |28-05 29

(Blends 1)] Coke I 2.8-0.5 29
+18 J 2805 (CDQ) 32
mg/kg K 12805 (CDQ fine) 52

J' 12.8-0.5 | Crusinglamp 5.1

J" 10.5-0.25| Fine paticle 54

J1 [2.8-0.5 | Waterrinsing 16

Anth- | Y |28-05 6.1

racite Z (2805 4.2
L -5 540
o 9 5 5% blending 770
(Blends 2)| Coke L 5-1 Course paticle 330
+200 L" -1 Fine particle 680
mg/kg L1 -5 KCl on surface 750
A.coke| V -5 63

Graphite| *W -5 4.5% blendin 30

Coal X -5 65
(Blends 3) M -2.8 140
+40 | Coke |[M1 | -28 | GqHO rinsing 160
mg/kg M2 -2.8 900°Cin N2 18
N_|2.8-0.5 130

N2 | 2.8-0.5 500°Cin N2 31

N3 | 2.8-0.5 900Cin N2 15

(Blends 4)| Coke O {2805 11
+17 02 |2.80.5 500°Cin N2 11
mg/kg 03 |2.805 900°Cin N2 12
04 | 2.8-0.5 [ 900°C with PE 11

Anth- Z 12805 3.8

racite Z2 | 2.8-0.5 | Heatingin No 4.9

L
PE: -(CHy=CHy);
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Fig. 1. P5CDFs concentration of exhaust gas at sinter pot
test.
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Fig. 2. Coefficient of variation on the average contents of
exhaust gas at sinter pot test. (Coefficient of varia-

tion=Standard deviation/average value)
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Fig. 3. Effect of coke particle size on P5CDFs concentra-
tion of exhaust gas.
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Table 3. Characteristics of coke used in the pot test. (mass%o)

Elemental analysis Ash component -0.25mm
Coke [VM. | Ash |FC. e T"H TS T N | Cl | Fef01] CaD 5100 ALO3| TiO2[POS] S | Na | K | Cu | particle
A |20 [121(83.9]823/093] 0.5 | 1.21[0.0065| 4.8 | 1.93[550] 273 [1.23 | [.I8]0.06]0.33]0.670.020] 0.3
B [ 1.0 [11.6]86.6186.6] 0.7 [0.79] 1.13[0.0055| 4.7 228550 274 | 123 | 131]0.09]0.40]0.7810.012] 0.0
C_ | 1.5 [12.6]84983.9/0.75|0.56 | 1.11 [0.0115] 6.1 |3.27 488 265 | 1.19]1.08]0.07[051]0.59]0011] 0.9
D | 1.0 [12.8]85.3]84.4[0.66]0.45 | 1.21[0.0150] 6.8 |2.04[52.1] 257 [ 1.06 | 1.14] 0.06 |0.41 ] 1.00 [ 0.013| 0.1
E | 08 [12.8]857820]055]0.64] 1.060.0050] 4.7 | 1.77|53.2] 268 | 1.14 1,201 0.08]0.27] 0.81 [0016] 0.1
F_| 13 [128]84.0]82.0[0.75]0.57] 1.08[0.0070] 43 | 1.81]53.9] 263 | 1.I8 | 1.13].0.07[0.27]0.56 | 0.008] 0.4
G| 09 [12.1]86.4]87.0[0.65]0.42] 1.06[0.0235| 7.7 | 2.58 | 53.2| 274 | 1.03 | 1.51]0.05 [040] 1.05 [0.013| 1.8
H_| 1.6 [12.2]856[88.1{0.68]0.52 | 1.23[0.0090] 5.1 |2.6853.2] 273 [ 120 1.11]0.071052]0.77[0.017] 26
1| 1.0 [13.8]84.4[868]0.74]0.45 | 1.26 [0.0130] 4.0 | 1.28 | 53.2] 25.5 | 1.14]1.06 | 0.06[0.35 0.78 | 0.010] 0.1
I [ 2.4 [12.8[83385.8[0920.59| 1.21 [0.0070] 4.6 | 1.52]55.5] 262 [ 1.13 [ 1.1510.08[029]0.780.014] 02
K | 2.3 [147]81.3]83.7[ 1.00] 0.40| .11 [0.0140] 17.4 | 1.54 [ 443 | 22.1 |0.93]0.87]005[0.27]1.120013] 01
T 1.0 [12.3]858]84.6{0.56]0.55 | 110 [0.0060] 5.6 | 1.90 | 54.6] 26.7 | 1.20 [1.2410.07[0.32] 0.79[0.014] 3.0
J_ [ 1.8 [11.8]85.3(82.2]1.03] 0.68] 1.16 [0.0070] 5.5 | 240 [ 54.4] 27.7 | 1.31]1.32]0.08]0.29] 0820012 0.2
Ji_ 108 [12.8]84.9182.6]0.0910.59]1.19]0.0105] 4.7 | 1.68|52.5] 26.6 [ 1.13 120100810311 07110017] 7.2

Table 4. Coefficient of correlation between each coke property and the PSCDFs concentration of exhaust gas.

Coke Elemental analysis Ash component -0.25mm
Sample| VM | Ash | FC =T 0TS T N | € [Fe0a]Ca0 [Si02]ALO: | TiO2[PDs] S [ Na [ K [ Cu | particle
14 1 0.541039]-0.47{0.05[0.58[-0.03[ 0.13 | 0.19 [ 0.51 [-0.21-0.36]-0.40 |-0.221-0.24]-0.16/0.45 | 0.45 | -0.21 | 0.53
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Factor | Coefficency|P-Value
-0.25mm% 5.8 0.10%
Ash mass% 11.6 0.46%
VM mass% 9.8 4.54%

constant -145.1 0.44%
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Fig. 4. Results of multiple regression analysis on P5CDFs
concentrations (ng/Nm”) of exhaust gas for 14 coke

samples.
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Fig. 6. Effect of rinsing and coating treatment on PSCDFs
concentration of exhaust gas.

PEBALEE L 2230 (1) T HE S 2 PSCDFs BB IZ{K T L 7=
A, ERER TR U 72508 (M1 TIZHEA X PSCDFs
BEEIIE T LA, -7, KCIOFEBEREL -2 -2 27K

24

O 500 SR
: —L' (course) ’
g 4000 e L (base)

g —L" (fine)

£ 300 (Blends 2)

= 200/

2

3 100

o —_——

= rartl —

E o 10

[

Time after ignition (min)

Fig. 7. Effect of coke particle size on temperature of ex-
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Table 5. Chemical component and Cl, NH, and TOX in
volatile matter of coke. (mg/kg)

F Volatile matter
uel
Total | TOX | Cl |NH;
B |10,000| 058 |<08 | 12
K [23000] 046 |<08 | 04
N_[22000] 0.10 12| 04
N2 |15500] 012 | 08 24
N3 _|10200] 025 | 08| 04
Z2 | 7,000] 026 |<08 | 0.8
Table 6. Characteristics of fuel sample. (* BET method
2
(m“/g))

Elemental analysis Reactivity [*Specifid
key | Fuel |VM. | Ash | FC [ N T G | UIS.CRD)| Suface
L 15 1121184 — | — [062] — | 150 181 126
M | Coke | 1.00] — 8421060 — [ 114344 - -
M2 108 | — 8511057 — [1.09] 167 - -
V |ACoke| 33 1146|801 — [ — |070] — | 80| 740 | 1379
W_|Graphite| 05 | 02 [993| — | — [<001] — | 30 ] 18 1.2
X | Coal |211]73|718] — | —1039] — | 160 - 2.0
Z | Anth- | 68 [108 79413291038 | 1.19 | 253 - =
z2 {rete [ o7 | — | — Is52l0631046 0751 96 - -
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¥ E =7 KB IR 3 (NH,),CO) KB TR % N=40 mg/kg 7
M$ 2% Z &2k - TPSCDFsIRE 28 AR (KI5 R %
MR L T\ 3,
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TE BT 1,945 mg/kg D N 73 3IE S 7 (FiCo#is
U)o RN VBRI BASHRABRIC BT
RREETDIETHIE, ZOZRBONKSZL KUHEREN
R 57 O B TEAE S BERS B A R P O NP R IS L T
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Fig. 10. Factors of fuel properties affecting the dioxins for-
mation in the sintering bed.
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