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Effect of chromium residue on mineralogical structure and metallurgical

properties of sinter ore
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( Wuhan University of Science and Technology a. Key Laboratory for Ferrous Metallurgy and Resources
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Abstract; Chromium residue contains highly toxic Cr( VI) and a large amount of valuable metal iron,which,using it as a
sintering raw material ,not only can Cr in chromium residue be reduced by using a reducing atmosphere,but also valuable
metals can be recovered to realize the harmlessness of chromium residue and efficient use of resources. In order to explore
the effect of chromium residue addition on the metallurgical properties of sinter during the sintering process,the influence of
chromium residue addition on sinter ore mineragraphy, sintering parameters, sinter tumbler strength, low-temperature
reduction pulverization and soft melting performance is studied. The results show that the amount of chromium residue in
sintering production needs to be controlled to be less than 3% . With the increase of chromium residue ratio, the output,yield
and sintering rate of sinter ore decrease too. The mass fraction of the composite calcium ferrite binder phase decreases and the
silicate binder phase increases,resulting in the tumbler strength of the sinter decreasing from 54. 93% to 47. 46% . The grains

of hematite in the sinter ore changes from granular to plaque and skeletal crystalline, which reduces the low-temperature
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reduction pulverization index from 59. 77% to 52. 46% ,but when the chromium residue ratio increases to 9% ,the interwoven
structure of tabular hematite and needle-like composite calcium ferrite appears in the ore phase,and the low-temperature
reduction pulverization index increases up to 59. 07%. Since the chromium residue contains 10% Al,O;,the aluminum-rich
residue generated will reduce the softening start temperature, increase the softening interval, and deteriorate the air
permeability of the column. The results can provide a certain reference for comprehensive utilization of chromium residue.

Key words: chromium residue; sintering; mineralogical structure; metallurgical properties
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Table 1 Main chemical composition of raw materials %
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Table 2 Chemical composition of pulverized coal %
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C
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D

2003 — — 355 2.0 — 3.6




2023 455 4 ) A, G BOHEXTBRASH A K Sk RE R R 21

F4(%)
fi® MM 0 Ca Si Fe Mg Al Cr
A 5.9 — — 403 — — —
B 554 123 6.6 17.7 — 2.9 —
K 8(c)
C 53.0 143 1.2 29 — 57 —
E 5.8 — — 150 86 55 6.2
A 299 — — 432 54 — —
B 243 7.8 1.3 242 — 22 —
KI8(d)
C 283 280 1221 7.1 — — —
E 281 — — 325 6.6 3.4 56

IR B B A Pl T R A R 4 [ 4 i R )
FNFRRA MR, dE 8 Al Bl Bk
FCLCRSE N, BEE5H™ P A B SA AL ) R T 1 K
R S EE e, A RIS B B B b
PR ERFHZS AT H I HL 78 e A B S A W) b 2 1]
SEEG AR, P EGR R, £
T AR I B Sh S A v A s
BRI I 2 S EOR S R AR ARG, 4R
iR FEE ARG 14 i PR 5 0 TP kA U BE %, TR R4S
WREPE G GERREL, X 5A ST A R AL .

B9 $RIEEXTGREET SR ENFN
Fig. 9 Effect of chromium slag ratios on tumbler
strength of sinter ore

2.4.2 BEERILATREHIKBE RHAH R0

B L o 8 4 AR i s i A A 95 Y R i)
i 10 s, HE 10 AR, AR I SRR Ak s B
( >3.15 mm) SERRRS RN, TERKHEEC L 6%
AR BB A AU AR (52. 46% ) 5 8% i B HL
INEN 9% i, AR IR 35 B N 2 59. 07%
RS PR BRI R B AT R AR AR R Y
BN, AE Fe,0, 1A Fe, 0, i 8 rfr 2 K A fy
RUGAR KRR RIA B 20% , X S fibesh i fE ik
JE R A BB AL ARl R AR
SRR IRLE S AL R R AN ], AR e AL B

PR BZ AR IR AT [ 18 8(b) L (o) ], fEikJatid e
S FBEOZEHIWTR, 18 nUbeZs B JA B dsE H 2
T YRR AE 1, 3 Dk A Bl SRS HE A B2
i, HERATRES IR, BORRRES AR A
RAERE I, SFRAUMRRE R LR 8G $HRE &
BRIRES MURLIR 5 Bk 2 I USSR EE I [ 8 (d) ],
TR BARERATRENE, S MBEAsH A
RSB AR R RERRERAR A B -t 2 B IR A )
BRI, B R LN, BeskDT
AL SR 8 B S ISR B I i 4

B 10 $REGLEXTRET (KRS R ML R R0
Fig. 10 Effect of chromium slag ratios on low-
temperature reduction pulverization

index of sinter ore

2.4.3 SRS BB HE M AL H R R
BRI IC LU X RS AL T G IR EE (T ) FRAR AL
LTIREE(Ty) SZmanE 11 s, B 11 g,
M Tl 1117.9 CRFEE 1039 CHF, T, 1248.3
CTFER1208.3 C, PALXIEI (AT =T, - T,,) &
Bk, B 130.4 CHONE 180.5 °C . kELEW-
() PE R 5 be gl i 78 b AR LA Sk B A
S B T LAY I, Bk B A AL TR
TR R REACES, BALIX a] 23k, X2
FER TS A 10% AL O, , Bl 25 5% 18 T L 10 38
1300

1200 Ez

o 3
iﬁ 1100 F 1 l

=

1 000

0 3 6 9
RN/ %

| —8AC IR IR s 2—3RALAE TR ; 3—4RALIX ],
B 11 $REEILXRET RS m

Fig. 11 Effect of chromium slag ratios on softening

performance of sinter ore



22 e 2k

Bk

Ha8E a4l

i, BeZs R Y ALO, BRI L, BT
ROLEART AL Bt p Bl s g, A AR
T ALO, 255 Si0, . CaO Hl FeO 25 E B
SBARRYE AR, BT LS BOT 06 3k IR A
RS, AT s T, AR & AR A R B A
PN e o R N 2 N o oo R e O L i o
5B SRR, B IX g e e

3 4 it

(1) ABERLE/ A M 10 ~200 wm, FEYH
5 MgFeAlO, #l(Fe,Mg) (Cr,Al),0, FIE{AH],

(2) B BEZE IFRL B i C LG A 3, A i
RO B B Z R kL, B beSs 2 0 iE A
DI Be 2SR R T st b, REAIRR s s S =,

(3) YHRIERC L] 3% I, Besha b Ik ik
AT, BIBECHE N 6 % F19 %I, BEES TP R
BRESI b s T, RSO A A R Bk, B
BRI, YY) L WE R, ok
ARAZRBEAR , FEFLIR JE BB e e R R gk, B
BERRRE A 2R, RERRERANNG N, 7R 58 4
MR LL IS IS 9 9% B, BhES AT A E R
SRR S RV A R USSR

(4) FHEEERCLAINE 9 % , besbn if;
BRI 54.93% TIEE]T 47.46% , 2 T FEEH,
TRIRIA R A8 K ( > 3. 15 mm) /1 59. 77% T 43
52.46% J5 X IEINF) T 59.07% , & JeFAR 5 34,
T\ Fl T R, BALIXE (AT =T, - T),) &
Bk, H130.4 CHEME] 180.5 C, LEG AT
FEbed e h R R AR AE 3% LU,

SE W

(1] AR, #hig, 288 . SR SRIM].
A6 A= Tl B iRk, 2006.
BAI Zhipeng, HAN Yang, XI Zhuge. Indoor air pollution
and prevention [ M ] . Beijing: Chemical Industry Press,
2006.

[2] ool . eyt M]. i, BiER g
AR SCHR A, 1991,
XIA  Yuanxun. Chemical toxicity encyclopedia[ M].

Shanghai: Shanghai Science and Technology Literature
Press, 1991.

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

V. mAEAT R B A R ()], B
1 ,2006,31(5) :68 - 70.

TANG Bo. The test and control of formaldehyde in house
[J] . Environmental Science and Management, 2006,
3131(5) :68 -70.

WD BRI TR A R T2
W5 e SEBR[T]. PRI T ,2004,22(4) .71 - 72.

GU Xiaobao, LUO Jianzhong, CHEN Min. Research and
practice of chromium slag for sintering ironmaking tech-
nology[ J ] . Environmental Engineering, 2004, 22 (4) .
71 -72.

AR . BRI ]. WAL, 2020
(2):14 -18.

DANG Jun. The Experiment study on the chromium slag
sintering pot [ J ] . Jiuquan Iron and Steel Science and
Technology ,2020(2) :14 - 18.

ERTE, W BT YR 4 AR 7 R A T S B
[J]. HltiE4:,2014,36(6) ;55 -58.

WANG Hongjun, MA Ming. Application of chromium slag
in JISCO sintering production [ J ] . Gansu Metallurgy,
2014,36(6) :55 - 58.

AR BHE MG, 45 BT NBEAS A b BN
[J]. #dEiR42,2015(9) .75 - 79.

WANG Dong,ZHANG Yan, LIU Peng, et al. Application
of chromium slag in sintering production of Qing steel
[J]. Hebei Metallurgy,2015(9) ;75 —79.
BN BEEAERTN 120 m® BRESHLAE S Y
B[], 4 fE 8% 1,2007(3) :21 -23.

LI Wei,JIN Lihong. The application of chromium dregs in
the production of 120 m* sintering machine in Jinan steel
[J]. Metallurgical Information Review,2007(3) ;21 -23.
WANG Lijun, SEETHARAMAN S. Experimental studies
on the oxidation states of chromium oxides in slag sys-
tems[ J ] . Metallurgical and Materials Transactions B,
2010,41(5) :946 - 954.

ZHOU Mi, YANG Songtao,JIANG Tao, et al. Influence of
MgO in form of magnesite on properties and mineralogy of
high chromium, vanadium, titanium magnetite sinters
[J]. Ironmaking and Steelmaking,2015,42(4):320 -
320.

BEDT RARTE IRARAN A5 . BRAT R 45 AR 5 B2 A SO
SrHT BB JT R[] B4 ERAT,2020,45(5)
25 -28;58.

XUE Fang, XU Dongsheng,ZHANG Junjie, et al. Microa-



2023 457 4 ) A, G BOHEXTBRASH A K Sk RE R R 23

[12]

[13]

[14]

nalysis on bonding phase strength of iron ore powder and
discussion on ore matching method [ J ] . Sintering and
Pelletizing ,2020,45(5) :25 - 28;58.

ZHOU Mi, YANG Songtao, JIANG Tao, et al. Influence of
basicity on high-chromium vanadium-titanium magnetite
sinter properties, productivity and mineralogy [ J]. JOM,
2015,67(5) :1203 - 1213.

A BEH, 2R . WOULPERE X B4 K I A R
e[ T]. MIEK,2018,53(8) 15 -20.

LI Jian, MAO Xiaoming, PENG Xin. Effect of micro-
characteristics on reduction degradation index of sinter
[J]. Iron and Steel ,2018,53(8) :15 —20.

AR KA R BRI, A5 . RIS U XS BRAE 0T T A 4
Rt e TERER I []. BeBkIA1,2020,45(2)
61 - 66.

CHENG Qiang,ZHANG Jianliang, SHAO Jiugang, et al.

(EBF157R)

[13]

O X B, A5 . BERA T Ak g i vh A AT Bl
TRENALT]. Tk 455, 2021,47(S1) 225 -
29.

DAI Fangqin, LIU Ting, GUO Yue, et al. Introduction to
the action plan for carbon peak and carbon neutrality in
the steel industry[ J]. Industrial Safety and Environmen-
tal Protection,2021,47(S1) :25 -29.

WA~ R R B, AE . ENSNEIR & R SR IUIR
Kot e e i) FE R Cl/ /b Ea R e 2
St = E R AR 8 U 2. MRS JERRL
b5t R4 Tolk B ikt , 2022507 - 519.

XU Wanren, ZHU Renliang, MAO Xiaoming, et al. The
current situation of hydrogen metallurgy development at

home and abroad and the main issues that need to be

[15]

[16]

[15]

[16]

Influence of sludge generated by steelmaking on minera-
logical structure and metallurgical performance of sinter
[J]. Sintering and Pelletizing,2020,45(2) :61 - 66.
AARR IR SRR, 55 . R 4 O e 4
TIREYERERIEII[ )], I8 ,2019,54(9) :27 - 32,38
NIU Lele,LIU Zhengjian,ZHANG Jianliang, et al. Effect
of mineral composition of iron ore on metallurgical prop-
erties of sinter[ J]. Iron and Steel ,2019,54(9) :27 -32;
38.

T RE R AIBIE, % ALO, B B0 =
BRL R T VR ERE R A [ 1] 8K, 2015,50(7) .
20 -25.

WANG Zhe ,ZHANG Jianliang, ZUO Haibin, et al. Influ-
ence of Al,O; content on softening-melting property of
high basicity sinter [ J]. Iron and Steel, 2015,50(7) :
20 -25.

studied and solved[ C]//Proceedings of the 13th China
Iron and Steel Annual Conference, Chinese Metallurgical
Society ; 2. Ironmaking and Raw Fuels. Beijing: Metallur-
gical Industry Press,2022:507 —519.

Botd: . SuR e EE Tl e B Rt e[ J]. W
RB1A4:,2021,29(1) :1 -5;52.

DUAN Guisheng. Research progress on the principles and
industrial applications of hydrogen metallurgy[ J]. Henan
Metallurgy ,2021,29(1) ;1 —5;52.

Fil . GBI EERIT A N T g
LI, REIEMISE 515 . ,2022,38(1) :52.
WANG Bo. Baosteel Zhanjiang iron and steel has
launched the construction of the first domestic million ton
hydrogen based shaft furnace[ J]. Energy Research and
Information 2022 ,38(1) :52.



