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Abstract

The study focuses on ring formation of rotary Kkiln in the process of treating Zn-bearing dusts from
ironmaking and steelmaking process. The chemical composition and phase composition of the
ring were analyzed using XRF, SEM and EDS. The results show that the ring consists of iron and
iron oxides, and have relative high contents of CaO, SiO;, and Al,0s. The internal layer is mainly
composed of iron wustite and calciclase, and mainly caused by solid phase sintering, comple-
mented liquid phase bonding. The middle layer contains much liquid phase, and some iron wustite,
the melilite and the spinel. The outer layer is mainly composed of liquid phase, iron wustite and
calcium silicate. It is mainly caused by liquid phase bonding. The bond phase is predominantly
liquid metallic iron and silicate liquid phase with low melting point. Based on the above results,
proposing the following formation mechanism of ring: the accumulation of coal ash and the vari-
ous oxides in the material form a low melting point compounds in the Kiln, in turn the liquid and
solid particle form high viscosity fluids adhere to the wall of rotary Kiln. On the basis of the results,
the measures to suppress the knot in the Kkiln are put forward.
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Figure 1. Rotary kiln structure diagram
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Figure 2. Photograph of ring sample in Rotary kiln
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Table 1. The main chemical composition of raw materials and ring samples (w/%)
= 1. NEFERFEERHFEELZR T (W/%)

FiEN BRRBE) Ca0 Si0, Al,0; MgO Zn0 Na;0 K20 Cl

kL 46.31 4,99 6.68 3.69 1.44 17.14 6.64 2.78 3.71
SEEYAN 69.71 11.25 9.27 457 1.44 0.814 0.122 0.096 0.0719
s 2 61.11 12.96 14.04 5.67 2.53 0.503 0.0708 0.267 0.0759
sEE YN R 57.79 14.07 15.20 5.35 2.40 1.25 0.140 0.385 0.140

25 F[4]. K 3 /& CaO-FeO-Si0, = ju & AMHKE. B3 1 /%0, 45+ CaO 5 Sio, iILLE#EIT 1, R
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Figure 3. CaO-FeO-SiO, ternary facies phase diagram
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Figure 4. SEM photograph of Rotary kiln (magnified 250 times)
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Table 2. Component of different areas of inner circles (w/%)

3 2. NEREREYEXEEIR S (W/%)

TLE c 0 Al Si Ca Mg Fe K Na S

a HEEAMNW 11.01 42.83 16.39 15.87 11.77 2.13

b HEEAL 12.44 87.56
c HEHIW 30.18 25.00 43.26 1.11 0.45
d HEHW 485 40.63 9.11 15.36 19.80 3.64 4.24 1.14
e HEHSW 12.20 31.19 1.71 53.64 0.64 0.61

Table 3. Component of different areas of middle circles (w/%)

3 3. PEREEEXIEAIR S (W/%)

TOE c o] Al Si Ca Mg Fe Zn S
a EEHSW 46.15 26.16 2.43 3.76 8.86 11.61 1.02
b HEHAW 12.97 33.19 0.63 46.55 2.57
c EEAHSW 5.21 38.11 29.10 8.62 15.71 1.66
d HEEHSW 30.59 5.32 40.57 2351
e EEHSW 8.83 37.11 17.31 4.84 6.29 4.03 19.95 1.63
f  EEHSW 8.15 43.62 13.96 17.16 4.84 12.27

Table 4. Component of different areas of outer circles (w/%)
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TLE C o] Al Si Ca Mg Fe Zn F S K
a HEEASW 7.27 29.33 12.00  34.34 1.42 15.63
b HEHEHAI 7.65 92.35
c HEEASHW 1259  29.50 1.41 54.19 1.61 0.71
d HEEASW 51.64 2256 7.64 0.60 1.73 12.79 3.05
e HEEASHW 12.02  28.49 1198  39.18 3.23 5.09

f HEASH 8.98 40.83 25.07 0.70 1.35 3.21 17.07 2.80

R R AR SR TR O AR, BRA IR T e IR R B w R, BRI

255 A SRR AR A R BRI R 7 A R B e T T < R AR AR AL [9]. o mURERAIERAA, SHE
By G54k d RURSEACRIZD B FeS 47 fl 60 R A [ A S B4 FeO-AlOs. e il 2 E /& IERERR G A
WACHS, S HERTR, BN T RENEYICS)F, JFHMERAE 1170°C A4, HUk)E 1.
f R BRI B = A AR AR B A AE TR RN Z R &)

M2 25 VI A A R R B AT DL P4t TR R & A S 5T B R B AVBORE 225 o
ISR L, KBS IRER (CoS)oF & WA B B EAAE AT BB NI 1 2 PN ) 2 18] B AR RG24
BRI T RS EILG . Bl SNE S E R BORRE SIS Y, R4 R R B A
BRI RS SRR B UGS E S AR B 2R, Rk, AT B P T
T RIMF SR 2518 .

3.4. HREIEE X E BT
SPE YR P BT RARZE A 2R o 1A 20K R 55 B AR AR R AR 7 H0 i 9% 22T HY Eclinstein 55 A 3R [10] -



BETLilE

Sio

Mass % CaF, -~

Figure 5. CaO-FeO-SiO, ternary facies phase diagram
[ 5. CaO-FeO-SiO, = Tt #1HE

n=rnm, (1+ 2.5(1))

sy AEVBARRREEE ;o AWUIRIRGEE s @ D9 AR P o A AR 2 %

oy QAT DA, AR BT o5 R AR 7 BOek 1A R (KRG BE SR K o AR s 0 o 8 28 FE B R VAT
REREFEANK, (HRZ BT RORCIRY R et . CaO S5 [ A i 7 O AFAE, 575 ] V0 19 T/ BSG FARE 45 A AR ZORG FE
K, ARFEGRMT, SECT ™ HRE IR .

LR oM, LY RINLEIT : B, AR R YRR e A E T B B, R A 4H
/INPORE A [ 2 e sl i R P A B R R DRH ) I 70 BV R WU TR ELAS gl in 1, SR e i e oy
PSRAT I, OVPRIRG N B o o 301 I AH B AR J Y — S AIAR AL S DRI A, DR B0 A
HIFE Ot 12k F s FRAT S R A BKAT SR BT B, RO B AR 45 it (R8T (A% O o VLR A 22,
IR E] A ELRG 2, A5 IR 5 RS A W BRI B 53, SRS AN S, &
JETR T B AP -

3.5. BB ELSERIER

IS FIRHTRIAL, SRR AR R L B R, K R A R A R R R BN
ARG S, R0 iR AR S ARIE s T2 K VRARTE B2 F . Bk, AT VBRSP4 H DL B4k
16 it «

1) REEHKSD, A&, KOTSRS 1300°C LA E(%A B % W & i A ik 13007C)
(R A IR A o

2) K KSR DS IR RE, e T A N R XA, BRK T iR R A [11]. AL e



LRI TR, A BRI TSRO ™ 5 i i) DA Aoz 45 [ B R 1k
3) FRMRZEh FeO MIARE, U7 B VBURE RS B SRzl ANTAIAR 47 fA 0] 7 P9 5 BB A R A o B e 46 T
FHIOBREE LK B (IR RO Bk B A0 RE A PR FeO HOS .

4, 4Eig

1) 7 rhah Rl B 2R B BORGTR G 7 W45, BB A A 1 5 RSP RH a) fR RURF Rt 45 ) ok
ZiRMAWIE)E . WIRGE R BARB S 8, BRSO . PIRRSNZ S50 3 2 ARG A IS R .

2) RIUERKHEHEE L $ e N SR R0 B S5 A0 5 v RO PR o B S i I, [ 2 4 P R A
R 7 A AR, AP T IR ENAT .

SEV#Ek (References)

[1] %%, AE%E, TR, @, & BRSO EN——RFE S BT[], BREHER, 2004(3): 2-6.
[2] k&, TRt PER, 78 SWRENEREEE TZM AN = riA4, 2008, 37(3): 32-36.

[81 F. BN S0 Bl —— [ A BRI A P2 5 0], BRIAECAR, 2004(4): 8-14.

[4] VEmeER, HEL & FULERA BN —— R A a5 B AL 6T 7T[I). 4Nk, 2008, 43(3): 15-20.

[6] F&R, HWEE, & BiadBEYsima R BTSR[], 4Ek, 2014, 49(1): 17-21.

[6] kIR H9%E I ER A [ 5 25 45 R A 70 [D]: [ 244 5] sk W58 RHE R, 2014.

(71 Zeadfe, e 4z, 20CW, Bl [n]%e o 45 Pl 8 0 A X P s B [C1// b [ R 2 4. 2010 SR A R BR AR 7= 1
WSR2 SR, JEaT R SRS 2, 2010.

[8] FROGHT, Mism . A7 K B I [m] e 5 445 Pl IR H LB S JHC By LE iRk [0]. DU 1136 42, 1989, 2(2): 15-21
[O] MR BEEELEYITESYLED]. BEEEZ%kETE, 2015, 1(2): 26-35.

[10] FtHEE, iGN, Dt AL EFERIIM]. JbRT JERT R 1 R A, 1987: 220-223.

[11] ShAEhE, Hbals, 5. EANBRE R 2 a5 o 5T S TR [J]. B4k, 2006, 31(5): 19-22

Hans i
R REE B E 2T RS

BT E AR S (QQ. flfi . WEAH B T)
R DU B 38 1 3 )

24 /NI DL SR S B BT A 5 il

AT HIAE LR35 Rm S i

K AT

I ZR

A 2478 i SIS I AT

¥efEiE b http://www.hanspub.org/Submission.aspx

HAFIME4S: meng@hanspub.org

NogakowpdR



http://www.hanspub.org/Submission.aspx
mailto:meng@hanspub.org

