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Analysis on characteristics of sintering gas dust

LI Haiying, XUE Hairui, LI Guoliang, LIU Jikai
(College of Metallurgy and Energy,North China University of Technology , Tangshan,063000 , Hebei , China)

Abstract: In order to solve the problem of low removal efficiency of fine particles in sintering gas,the 1 ~4 electric field
of the sintering head and the dust ash at the tail are selected as the research objects, and the particle size distribution,
element composition, phase composition and particle morphology of the original ash sample are tested,the change law of the
pore structure and wettability of the dust ash at different positions is analyzed, and the removal effect of the cloud dust
removal method on the sintering fine dust is investigated. The results show that with the increase of the electric field stage
of electric precipitator of sintering gas, the larger dust particles gradually decrease and the fine dust particles gradually
increase , indicating that the large particles of dust are preferentially accumulated , while the small particles of dust are not
easy to be captured due to the small electric field force,resulting in the low dust removal efficiency of fine particles. The
results of contact angle measurement show that the contact angle of sintering electic precipitator ash is less than 60°, which
is a wettable dust, and has good adaptability to remove fine dust by cloud dust removal method. Through the test of the
removal effect of fine particulate matter by cloud dust collector, the removal efficiency of PM, 5 and PM,, is greater than
80%. The results can provide an effective method and technical support for the efficient removal of fine particles in
sintering gas.
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Fig. 2 Experimental device of cloud dust removal
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Fig. 4 Particle size distribution of sinter ESP dust
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Table 1 Arerage particle size of ESP ash with cumulate

distribution at different particlesizes pm
AN [RDRE BERORE A A3/ %o
HL K
10 50 90
Bk 1 9% 8.071 78. 145 330. 435
Mk 2 9% 0.524 5.079 26. 805
M3k 3 %% 0. 366 1.998 23. 690
Mk 4 9% 0. 456 1. 840 15. 041
HLE 4.638 32.877 128.294
Yo, WO N, K JG % JCR S HOE T

P2 48.35% . HLRHBRAEK P E&AKE NPT
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Table 2 Element composition of sinter ESP dust %
B 37K Na Mg Al Si S Cl K Ca Fe HoAh
B3k 1 2% 3.70 0.96 1.88 3.21 5.13 15. 68 16. 41 8.93 43. 14 0.94
B3k 2 9% 2.29 0.18 0.36 0.53 12.32 26. 18 43.17 3.14 9.00 2.84
MLk 3 % 2.08 0.11 0.10 0.19 29. 80 13.36 47.53 0.91 3.10 2.82
B3k 4 9% 2.11 — 0.09 0.14 27.70 15. 69 48.35 0. 66 1.83 3.42
UiINzz — 3.87 4.49 7.61 1. 68 0.35 0.71 17.27 63.43 0. 60
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(a) Lk 196 (b) HLk296 () HLk3 4 (d) Hlk4 4 (o) HLE
(a): 1—KCl; 2—Fe,0,; 3—Fe;0,; 4—CaCO,; 5—Na,S0,; 6—MgFe,0,; 7—Fe;CuO,; 8—CaAl,Fe;0,4; 9—Fe, sSij 50,0
(b): 1—KCl; 2—Fe,0,; 3—Cu;Si,S,;; 4—CaAl,Si,04; 5—K;Na(S0,),; 6—Mg,Ca;Ge,0,,; 7—Fe, 47,510, 46605 0
(¢): 1—KCl; 2—K,S0,; 3—KCuF,; 4—Ba;Al,0,; 5—K;Na(S0,),; 6—Ba, Fe,;0,; 7—CaBSiO, (OH),
(d): 1—KCI; 2—K,S0,; 3—K;Na(S0,),; 4—Al,Cr,Cu,04; 5—K,;CaH(PO,),; 6—BaFe, ,,Fe; 0, ¢ 0
(e): 1—Fe;0,; 2—Fe,0;; 3—MgFeO,; 4—Ca,Mn,0,; 5—Fe, ¢sSi; sO,; 6—CaAl,Fe,0,5; 7—CasSi, (FeAl) Oy,
5 IRGREERLEIK XRD
Fig. 5 XRD of sinter ESP dust
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Fig. 6 Morphology of sinter ESP dust
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Fig.7 Contact angle of sinter ESP dust
X EERN ALK 1 g, HLE R K 5 1Lk HoAl
SRR 2B IR ZH U 73 LA SR JE A A AR B 72 7
frZ. AWTFEERM], BEHE B A Riie g ok, & ik A
SN R R IR A B Y AR
MR, R N ERFLBR 25 RO, 0 M 5 B 1B
FER
3.6 FLERZEH
FLBRAS R BE 4 B AR PR AL, 52 e 2
RIRMPERR . ETEYERE. A BB BRI RS, 5
FLIEVR R B ARG . 4 77 K MR BE N X # 2k
HEATAFIR I — ERAI, 75 2Ry A2 Y 0 B 4
IRZANIE 8 Frs. MIE 8 A LAF i, Bl P/P,
WK, AU A A B B 2218, Ja ok
B i) b i LA 0 R A PR e A e A B

MR AMIBRAR o BEITIZb A I B St 2 S B b T
H BN, & THRIEMMAERA. 7550, WM
[ AL AE S BALBRES A YT D0, A AR T R Y
RN B ERE A Y R IR, BALA . P
fLig, BAEdRILE 3. 75k, ARG E R AR
A, WA, S ALAE MR LA d A B A
[, [RIRER X Ry R R PERE ™ A . 45 A e s
Pk 1 ~ 4 ZRER AR BORIAR RO fih A1 Xt R B
BRI/, RS L AZERE R, F
P LA DU AR R /05 ) P 32 fk o e /), A7
by, WIS R RE IR . RN AR
TRGEBOR , 7R AR 42 e Fr FLBE A 3 Bz bk .
TS BEASHIH LR IR A2 K LR AR5 A LR L g
HAFFE, X AR M THea LNk ML R4 K
1ekife . AR B AR S fLEAA R ZE 5
3.7 BREi®

ZRBRAANS PM, 5 . PM o B BEER A5 R 45 1
K9 . ilBd R, W5 G 4 T s R
&, RN ER A, FhEN 1 Lh, K
N4 /s, mIE9 ATRIEL, =BRAX4H0R
YIRS B 2 4 5, 354E 80% LA b, AHELIL
bRy, = aNBRA dr AEAS . 35 1 5 X 240 kL 1)
MIRBRBCR . XN PR a8, 4B0kL
PIEAE IR, RIE AR T RURL ) AR B Sy, B
JEHENTE  EACE T, KRJE PR %2 &0
J1 0 RIS R



2025 4E45 2 ]

EUEYE, AF . BESAR AR T 101

(a) MLk 14 (b) MLk24%; () FLk3 4% (d) Hlk4 9 (o) HLUE
B8 REMDIKIRAMMMLE (T =77 K)
Fig. 8 Low-temperature nitrogen adsorption curre of sintering dust(7 =77 K)
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Table 3 Pore characteristics of sinter ESP dust

355 K wﬁﬁﬁ/ T BfLR E?ﬁ{

(m™-g™) nm (em’+g™)
Bk 1 9% 3. 600 10. 901 9.810x10°°
Mk 2 2% 5.253 8. 990 1.181 x 1072
Mk 3 % 8. 489 8. 848 1.878 x10°°
Bk 4 2% 13.253 8. 390 2.780 x10*
WL 2.050 14. 904 0.764 x10~*

l_PMz.s 5 2_PM10 o

9 ZIBAEF PM, . PM, BB BRI E
Fig. 9 Removal efficiency of PM, ; and PM,, by

cloud dust removal
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