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Behavior of Trace Chlorine in Sintering Bed and Its Effect on
Dioxins Concentration in Exhaust Gas of Iron Ore Sintering

Takazo KAWAGUCHI, Masaru MATSUMURA, Yozo HOSOTANI and Eiki KASAI

Synopsis : Suppression of dioxins emission for iron ore sintering is one of the most important and urgent needs. To the purpose, the basic research for
the title is necessary. Sinter pot tests of sinter mixture adding CI content were carried out, and the results obtained are as followed. (1) 2040
mass% of Cl content in sinter mixture stays in sintercake. 20-40 mass% of volatile Cl content traps on raw material in sinter bed, while
60-80 mass% of that discharges to exhaust gas without trapping raw material. Trapped Cl content in raw material of sintering bed partly va-
porizes again and partly stays at the sintering reaction. The volatile Cl content is mainly composed of metal-chloride such as NaCl, KCl and
etc. (2) Dioxins concentration in exhaust gas is proportional to Cl content added to sinter mix by under 500 mg/kg. Source of Cl content in
term of kinds of chemical compond also affects on dioxins concentration in exhaust gas. KCl, poly-vinyl-chloride, NaCl, CaCl,, high Cl ore
are tank in order of much concentration of dioxins. Volatile Cl content and organic content are effevtive factors of dioxins occurrence. The
dioxins concentration in the experimental case of high Cl content at upper layer is more than those in the case of uniform C1 content, but in
the case of high Cl content at lower layer the dioxins are as same as those.

Key words: sintering process; chlorine content; dioxins concentration; pot test; KCl; NaCl; PVC; CaCl,.

®E B EFRIC 351 B ClO E BT

BALY & RIS 5 B Na, BEK, i Zni

oWk, FERHIC
IZEET AR, &

BEESENEIC B W TR A 4 4 £ 2 VEOEKRIIEE TORALMEEEICBI T AR OhHE S hTw 5 A, ME
OBARBETHD, ZRKOBHBIZELRTNER, £ CloEBI > TiEb TR Ty, B, M

DEREG A ICHEA I A TS LBEVAZ0. #ie Ao MIZHEMFRICBLTRREMHT S I LIZko

5 MRS SR EER IC B W TRIA B RN E A W IER Q)
RAEGMT 5 ZEIck>THI A A A S Y EAEMT
BILEMALTVEY, CUXKOEELF A MNEEED
MERABFA L-MER TR, BRhCRE LT 24
AFFL v BEBEOHBEWPMEIZTE AL, FERHO
CURANAAAFL VERICBEAET S THH O I LIEE
BIcMEBEXNhB N, CLRDDEE B L ULAMEED HE
HALAAFL VBEIIRITTEE L EOEENFHMEIC
i, ERKVEEOSWERBIIABELEbNS, T
T, BEOLVIBEERICB T 5414 L Y EEFHED
7 DOBEMRBR B X URSERFEII DV TRET
L, B aFERRGA#HELL 2,

T, BREBEXHFEDO LA A F L VIRE B XU CIRE D
HEHABEL, ThoDEBHODWTRALRA TS, 8
JE 5 1213 B AE RS T 0D HOIWRIN 28 D FLRfE 2 BR 2 s L
T3,

AWMETIICQARD = AATHRELRAFRIZIEML
TEEAESRERR A ML, BRSBTS CUK 2 DB
B d s K UHES 2 & 4 4 F 2 v (PSCDFs)& D BRI
DNWTEEEIT - 7%,

FRI13E9A7THZE FA 13410 A 11 H52M (Received on Sep. 7, 2001; Accepted on Oct. 11, 2001)
*  HEEEX A A F L VMEERNRS (SDDIFFEE) (The Collaborative Research Project for Suppression of Dioxin Emissions from the Sintering Process (SDD Project));
HASBTYE () LAOTEHHEIZA (Corporate Research & Development Laboratories, Sumitomo Metal Industries, Ltd., 16-1 Oaza-Sunayama Hasakimachi Kashima-

gun Ibaraki-ken 314-0255)

* 2 BEEE A 4 4 F O UHIRWES (SDDIIZES) (The Collaborative Research Project for Suppression of Dioxin Emissions from the Sintering Process (SDD Project));

HrHARSYE (Bk) SkHMPFZAT (Steel Research Laboratories, Nippon Steel Corp.)
) (The Collaborative Research Project for Suppression of Dioxin Emissions from the Sintering Process (SDD Project));

%3 PERS 4 A A4 % U U HIRBITR S (SDDEIAS

WAL A2 2 T ERIITZEAT (Institute of Multidisciplinary Research for Advanced Materials, Tohoku University)

50 I




I 60

$% & 88 Tetsu-to-Hagané Vol. 88 (2002) No. 2

2. ERF*E

2.1 EREBHIUHZE

P 300 mm O BERGHARBRIEE & i FH L il & 506 54.9kg
(WRER) —EORERMEHT, BERPES X B 1.3
Nm’/min—7E & % % K 5 HIS U CHER EBR % FhE L 7=, 5
BRHFEIE 35 min—E & U7z, BEREEA I OO TIdkE
EIEKBIZHBEL TCUR T2 EE L 72, 72, BER%EOD
Bk —F & LB, g, TRO3IBIZHEIL TN, K, Cl
BaE&L2ER L, 6100, P4 ABEWICH 2 IREUH
EME Ly bL, EESWICIOEEST 2 CLEEL LV
41X F LV (PSCDFs)REA#BIEL 72, &k, EBR Tk,
SFEE L ORI OWLTIRETRIZZER L 72,
2.2 EEAEBEXGERMCIEESLUFMCIE

Table 1 12/ N2 EFHERY 5 k80, RIERE, &Lk LU
Ba—2o2&E G, 2 MERZ Y — L5 EOHER 2
EFLMLEAFERZEM L, EE1000mmD F J 4 3
FH—-T2minBERAL 2%, CIRDPEEDORIFEKEEK E
T EEm A SR HAKTICRA L2230 A2HML, 5min
&R U CREBEHER & U7z, EBREME % Table 2127T,
WIN$ 2% L LT, NaCIAKEWRE, KCIAKE, CaCl, K
BRELUPVC JGfbe=—nE) v—) REOBEK
B2, WRITCIE & U T3 200 meg/kg % FEHEIZ 500 mg/kg
BEBRLUz, 72, BI&, ClIRS % 2 < &L 8iia
DEAZHTEEE LTV, SFHAEHRD CIETIZ D0
TERET L7z, ZDHE, FEFRBO CLRE % 260 mg/kg
(CIiR#E 200mg/kg) ZEEL 724, SIEEADCIATT
2 220mg/kg LEFE XN 72D T, 40mgkg D ClE % KCIK
BWTHHEL TCQREADLEZ, EEBIZCIRD % &H
LW E =22 L 2807, BERdmSyodEs 2 5
Table 1. Blending condition of sinter mixture at pot test.

(mass%) (Sinter: Ca0=9.0, Si0,=4.6, Al,O,=
1.9, MgO=1.3; mass%)

Brand Ratio Brand Ratio
Ore A 25.9 Serpentine 1.1
Ore B 18.5 Dolomite 1.9
Ore C 11.1 Limestone 11.1
Ore D 7.4 Return fine 14.8
Ore E 74 Sum 100
Iron sand 0.7 Coke 4.0

A4 F L VIREBIZKIZTHANBELRART 572012, —
Oy — 21280 T, 500mgkg BAEBAKIZIRA I E TR
MU7Zz. Ak, HASRME U TRAERHIBESMNTIZY
—EhBEIITEALL,

2.3 MEBEIHFRAORECIREREER

BERE B NS & TTIROREEER S 72 1 A3 C1 & M L CLEK
FERIEEEDZLI2K-T, BRIZEBT 3RS B &
CHAXFL v DEBE L OHMIZT S FEBRAFML /-,
AAFR 2RI S 3 RECIOFRME S 200mgke (FEA
FERCliZ 260mg/kg) #ifHEE LT, RERMCIABAT
B2 w3 &I MLU =7 — 2 & 5k4800 . LEg13
J& 7217 600 mg/kg DR CIREMr — X, FE 13 & 7517 600
mg/kg DRI CURMY — 2 &2 FRE L, BRI ER E £
U7z WMCIEAERIZIZ CaCl & NaCl 2 5#E L 72, X512,
W CIEAZRIZ PVC % 3# % L CEAF R &Rz 4 3 3Rm
CIE A 500mg/kg (BdA R ClLIZ 560 mgrkg) % BRI [ERR
DHBFEER S FEhE L 7=,

2.4 IREESAEER R R

MARET IS BT SRR T OFERATO XL &
AXAFT VEROBEEHIZE S TEETH S, ZOXEH
BHEH Z CLR A DOBFRZE L/ S 2 — V2 & & HEERTT B
THd», HERE LO#SE S0, BERNTFEdsb
HEERATE A W LT, CIRS R S OB &R A
oo SAHUTEEBRIC OV TIIEIROME VA DD, $4bb
SRFEH 2 ON, H 2R BWA X BB HHRTFX RS
FEMEIT SN TS, ZOTFHRIBEEBNDORE+ER
Sl L, WlF R OBRRABI B84 F2
BREAMAEDETIIBER TN EA, WHN,# 212X 35
CIK T HEBOEEL®REIhD, 22T, Bxb5F¥T
DHERE#HE LT, UTO#hMEEBETEL W, §
sbb, BEEHNO R A BRI O #50E B & B R
BHEIZHDAL, £ 7250&, MIERTROMNE e d 572
B DBE R & BeAEER B IZH AR, BE O AR %
fTo7ze ZUT, BBERTRR 2 FTE DM B ICENE L 7z & @
SHRHRERE AR L, BEIROBBIEHE L & £ B
F—F%& EIZOD B, Bk — 8 L B ERERIC
HEL, THhZhBIEICERICE L RKEHES THAIL 72,

Table 2. Test condition of adding CI content, adding Cl source in sinter mixture and Cl segregation in sinter bed. (mg/kg)

Ore adding Cl [ adding CI Adding Cl segregation in bed Cl content
reagent content fupper layer |middle layer| lower layer| of sinter mixture
no addition 0 0 0 0 60
KCl
Base Ore NaCl
CaCl2 200 200 200 200
PVC
Rich ClI Ore KC1 40 40 40 40
NaCl 600 0 0 260
200 0 0 600
CaCl2 600 0 0
Base Ore 0 0 600
NaCl 500 500 500 500
500 500 500 560
PVC 500 1500 0 0
0 0 1500
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Fig. 1. Cl content in sinter mixture for pot test.
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Fig. 2. Relation between sol.Cl and total.Cl in sintercake.
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Fig. 4. Total Cl content in sintercake along vertical direc-
tion under test condition of Cl segregation.
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Fig. 5. Change of Cl content in exhaust gas by Cl addition
to sinter mixture.
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Fig. 6. Change of Cl content in exhaust gas by Cl segrega-
tion in vertical direction.
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Fig. 7. Cl content by particle size after sintercake crushing
at interrupted pot test.
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Fig. 8. Cl content in raw material and —5 mm sintercake
breakage at interrupted pot.
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Fig. 10. Effect of addition Cl source to mixture on dioxins
concentration in exhaust gas.
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Fig. 13. Relation between Cl content in exhaust gas and

volatile Cl content in sinter bed.
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Fig. 15. Relation between CI content and dioxins concen-

tration in exhaust gas.
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