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Abstract In the iron and steel enterprises, the sintering process and sintering plant are the best paths for waste recycling. Any type of
ferruginous waste generated as a byproduct of the different stages of steel production could be used in this way. In order to use the
ferruginous mud resources scientifically and rationally, the experimental studies and a pilot industrial test for different ferruginous mud
mixture ratios and different carbon proportions are conducted on basis of physical and chemical properties control of ferruginous mud.
Test results show that use of ferruginous mud with higher levels of substances requisite in the sintering production, such as CaO and C,
helps to reduce the cost of sintering ore, however, its fine granularity is detrimental to the sintering permeability. The indexes of yield
and quality of sinter decrease with increasing carbon content of ferruginous mud, when it entirely substitutes carbon from sintering fuel.
On the other hand, when 1/3 of the carbon content is provided by ferruginous mud instead of sintering fuel, sintering quality is close to
the baseline values. The theoretical foundation and technical basis for higher efficiency of sintering using ferruginous mud are offered.
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Table 1 Chemical composition and average particle size of raw materials test

R 44 Bk TFe/% Ca0/% Si04/% MgO/% ALOY% C/% S-H9 2 JE /mm
R 62.80 0.90 4.08 0.60 0.57 — 1.36
SRR 48.32 8.96 6.14 131 1.78 16.52 0.12
HIRA — 50.74 2.89 3.44 — — 1.41
Mz A — 30.16 1.45 19.22 — — 1.23
IR — 80.90 4.53 548 — — 1.14
b [ 5 Bk - 84.94% 5 JK 4%+ 13.66% 3 35 % 5 :1.16%;S:0.81% 1.46
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Table 2 Results of sinter pot test with different ferruginous mud mixture ratios

UE S A REK 5 1% ﬁ]‘i%éﬁﬁf}{“ i 22 /% F A B TR B %
/(mm+min) /(t*m~2-h™)
jz 7.6 21.32 71.28 1.592 67.33
wn-1.0% 7.8 2046 70.12 1423 66.00
wn-3.0% 7.7 19.59 66.89 1.271 64.67
wn—5.0% 7.8 18.69 63.58 1.104 63.67
BT R R 2 %
WE S ] A JRHE (kgot™h)
>25mm 25—10mm 10—5mm
jz 27.38 40.12 32.50 62.12
wn—1.0% 26.54 4321 30.25 63.21
wn-3.0% 2448 42.02 33.50 64.09
wn-5.0% 23.52 44.52 31.96 64.98
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Table 3 Chemical compositions of sinter (unit: %)

UE S TFe FeO CaO Si0, MgO R
jz 58.1 8.7 9.53 4388 1.98 1.95
wn-1.0% 57.8 8.6 9.61 4.89 1.96 1.97
wn-3.0% 57.6 9.1 9.54 490 2.03 1.95
wn-5.0% 57.5 8.6 9.53  4.87 2.01 1.96
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Table 4 Results of sinter pot test

WS BB EK 5% E]‘i%%%.ﬁ;Ef 2 1% FIHZRE/ (t-m™?+h™) SR B %
/(mm-min™")
jz 7.6 21.32 71.28 1.592 67.33
wn-3.0%-3/3 7.7 19.59 66.89 1.271 64.67
wn—-3.0%-2/3 7.8 20.43 69.56 1.431 65.67
wn-3.0%-1/3 7.6 21.19 71.32 1.583 67.67
wn—3.0%-0 7.5 20.54 69.24 1.423 66.67
wn-5.0%-3/3 7.8 18.69 63.58 1.104 63.67
wn—=5.0%-2/3 7.6 20.12 68.89 1.392 65.67
wn-5.0%-1/3 7.9 21.09 71.29 1.576 67.33
wn—5.0%-0 7.6 20.32 69.11 1.413 66.00
Iy % i AR A A g1
>25mm 25—10mm 10—5mm
jz 27.38 40.12 32.5 62.12
wn-3.0%-3/3 24.48 42.02 33.5 64.09
wn—-3.0%-2/3 25.14 41.45 33.41 63.17
wn-3.0%-1/3 27.42 39.87 32.71 62.02
wn-3.0%-0 25.87 41.12 33.01 63.32
wn-5.0%-3/3 23.52 44.52 31.96 64.98
wn—5.0%-2/3 24.87 43.13 32.00 63.54
wn-5.0%-1/3 27.18 42.04 30.78 62.11
wn—5.0%-0 25.01 42.98 32.01 63.36
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Table 5 Chemical compositions of sinter(unit: %)

ES TFe FeO CaO  SiO, MgO R

jz 58.1 87 953 488 198 1.95
wn-3.0%-3/3 576 91 954 490 203 195
wn-3.0%-2/3 577 87 952 492 201 193
wn-3.0%-1/3 576 85 950 488 2.00 1.95
wn-3.0%-0 575 88 951 490 197 194
wn-5.0%-3/3 575 86 953 487 201 1.96
wn-5.0%-2/3 574 88 954 489 198 1.95
wn-5.0%-1/3 575 85 952 491 203 194
wn—=5.0%-0 573 86 949 488 197 194
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Table 6 Indexes comparison of yield and quality of sinter

1 IES i3 ifg TFe FeO CaO SiO, MgO
N (tem2eh ) 7{7 1% 1% 1% 1% 1%
(d

73.02 57.93 9.34 952 492 2.03 193
7291 57.58 9.43 949 490 2.01 194

RI%

3 v 3 1.177
5 1.175
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Table 7 Usage effect of blast furnace

MAERB  BHsRE/

Fif $ I/ (kgot)  BEH/ (kg-t!
T eoedy (edtoms) L ert) R (gt
el 2556 1.074 405.2 132.6
G 2587 1.077 403.6 122.4
4 &ig

ARSCAE AR T B AR VR BRAL R 9 SR B 2B AT TR
B e B b AN TR BB A bR A5 KT 0 5T, OF B AT T Tk
(R St KA ox U N

(1) &RV CaO A C 55 HE45 A4 7 BT i A 1 T
RO R R B Ve M T R ARG A RS, (L
SPYREBE T AN AN T B A

(2) 5 RoB U8 a9 B e o 4 B AURR S RRE Y Bk A
F, Bt 75 Bk 2 U 0 I B 3, e 45 7 B F AR AR 22

(3) FRRAVR AR Y B T 173 Bk bR AUBE K

M
) -

PH B S B, 098 & BRAR TR BC L 3.0%148 /2 5.0% , HBe4h
7 TR A AR 4 5 E DT AR

(4) Tl s R WA e 45 B 5% & Bk T A 2
BELE 7 B AR b, 10 AT F T st v e 28 O A A b, W]
T8 25 rh C AN 5 Bk A Y I B AT 2 AR e RE A8 18 31 e 248 T
BT

8 % 3k (references)

[1] EA . WG a5 FRPER M), Jbat: 16 4 Tk ik, 2000.
Wang Xiaoliu. Iron and steel metallurgy: Iron making part [M]. Beijing:
Metallurgical Industry Press, 2000.

[2] H 8. 22805 gk 0e i R Bk B R R D 1l [T]. 4 08 471, 2003(2):
62-65.

Gan Qin. Metal Mine, 2003(2): 62-65.

[3] M5, ShGede. BEahin Az IR & B T D Y T2 8 i+ 1w ).
BR45 BRI, 2005(4): 56-58.

Tian Hao, Ma Xiaochun. Sintering and Pelletizing, 2005(4): 56-58.

[4] T B AR MG e FC3 U 25 45 RUHT I BF 9 D). B R, 2003(6): 22—
25.

Yu Liuchun. Baosteel Technology, 2003(6): 22-25.

[S] 1%, BRZEX, £ a0, A9 8k Tl 3 4k 20 U 1y B¢ U5 A0 ) B0 0k 5 ke
J5 i [J]. o E R RZE A R, 2008, 26(2): 12-15.

Shi Lei, Chen Ronghuan, Wang Ruyi. China Resources Comprehensive
Utilization, 2008, 26(2): 12-15.

[6] W Ty 6 A7l & Bk AR U A BB ER A AR [J]. BURH L, 2010(5):
57-59.

Pan Xufang. Modern Mining, 2010(5): 57-59.

(7] 22875, & Bk e RO PR R 10T BOE AR A A, 2009, 35(1):
75-76.

Lou Shaojun. Science & Technology of Baotou Steel (Group) Corporation,
2009, 35(1): 75-76. (FEmE R®|)

“BrTER2DREXMOEER IS "IEX

‘BITEZRPXBRAROBEHIRITRITF 2012 £ 7 A 20—22 BEIRMHEED, RKINH
PEEONFSIRFRIELAEWVERR, PEESONES5IRFRECHFIREWER
R],NFAEEONEETIRFREHNESENEEIERSED.

EXEE . EX TRNMBRHRSHRE; ST TREERL; IAXH ; S6R. B IRk D
T ERRESEAR; ERSPERENERSR:; E L TEANESHP:; S TENEUHTRA

MRE Rt SE6NE5S I TEAXNHASR.

eV#EHIFB8.2012F 38 28 8,
BXFRERiE : 010-51901772,
EB SR %8 : dengye@mail.csu.edu.cn,

BiSieit - A RHAEME R AAH 2 SHIEKE C E 28 .

21U : http://www.csrme.com,,

55 Il



