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Optimization of process parameters for preparation of carbon-containing
briquettes from zinc-containing solid waste in iron and steel metallurgy
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(School of Metallurgical Engineering,Xi’ an University of Architecture and Technology,Xi’ an 710055 ,Shaanxi, China)

Abstract: In order to realize the efficient resource utilization of zinc-containing solid waste in iron and steel metallurgy
and solve the problem of insufficient strength of its carbon-containing cold briquettes, converter high-zinc sludge and blue
carbon are used as the main raw materials, and the optimization of the briquetting process and binder properties are
systematically carried out. By optimizing the cold pressing process parameters (8% moisture addition, forming pressure of
16 MPa) and vacuum roasting system (1 100 °C ,40 min) ,the effects of bentonite, cement, calcium oxide and innovative
binder putty powder on the strength of briquettes were explored. The results show that, with its unique organic-inorganic
composite bonding system ( HPMC synergizes with cement and gypsum ), putty powder can achieve the optimal
reinforcement effect at the lowest addition amount (3% ) ,and its compressive strength of dry briquettes reaches 571.2 N/P,
and the strength of metallized aggregates after reduction is as high as 840.4 N/P, which is significantly better than
traditional binders,and fully meets the strength requirements of converter furnace ( >800 N/P). Thermodynamic analysis
shows that the carbothermal reduction reaction of zinc-containing phases such as zinc ferrite can be carried out

spontaneously above 600 °C at a vacuum of 10 Pa,and the volatilization removal of zinc can be significantly promoted when
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the temperature rises to 1 100 °C. The results can provide an effective process parameters and binder selection basis for the

preparation of high-performance carbon-containing briquettes from zinc-containing solid waste in iron and steel metallurgy.

Key words: zinc-containing solid waste; carbon-containing briquettes; metallized aggregates; briquetting strength;

binder

BB Tl 2 S TR A B R R Y AR AT,
FELE PR AR P FE R TR, RN AR Rk
PRk KOG I AE B AR S . IRgeit, ek
b B AR 7 A B I A 2R UE 2 RN Y 8% ~
12% , KSR FY) ERORITHEAE . HRER. AN
BLA S5 TR B BR 22 I SR K AL B Y5 98, HA 7 AR
ISTE NS U -E 5 1 SRS )
UUR T LR MEAL Bl G e 18 P, AL EA S, A
TR FFREA M B IR AR 9%, o i 5 B
Ao nl REIE R /L, WA AR PR R ] T A
7k S U R (< B 7. ek 24 R A1 O g R AT
W, B AT [l S B A i Bk, ST R BURE
BYSFAM OO, MR I A 7 7 B AR B8 5 BT
VR3E 1A

FIRT, AR a2 Y iy 32 2 5 T2 A4 [
Femihk . FeRpk . XTIk BAESL B A9 1)
BEE, BEREAAERES, TIRER, K
R E AN, H&sZ Y2 on 8 e, @it
— Al R R PR IR LT Al AR e m A, T
A FRRA 5 FRBE RGBS A AR S
—RRSEE B R T, HEAR R SRR LLRk
IREG, A G R A A WOR IFOF A, BE
JEVRBEN B, Al B ARAS m BN A, 2
EHET LA RERRA MR, &8
[l . BRI g /N, U HGE TR %
TR IR M R AR

ST IRBARTI BT IEmt Y, Sk o
R R JEUH AR B I 28 1, (ELAT T e s B 5t
JEA R ) 9 B AR 2 3 SR R AE s L i
B L2350 SR A v R AR TR ERAL, SR R
W ME S ROV A, b 2 B 6 T B Y Dl
L= ah B, BSR4 H R Tk AR A S5 B
AT P, TFR AR A JE ARk
Fedeil # T2 RA B2 E L HATH 264557
R £ K PE A AR — 5 R b n] 4R T B iR
BE, AAAFAEBIRE R . BEARER AT B A fr . 51,

Ji(4n Sio, . ALOy) KJEA R AR, R L.
MRRAS . IR A R E A R8s 7], B R
Wl 5 e 1 v (R AL R P A0 8 1), R It
ARSCUAFE I T YRR 22 Ry R RRE, R
FZE R - BB R AR L, REMENA T
BB B 45 0 e 28 o T Bk R ) S e A 5 A
FAMLER, B 7 il 25 05 2 B2 VR HR R A & i e
ShRASAR A R I 1 A0S VAR R A S
HSHEAR L.

1 {BEREFZE

L1 ReER

AR SC LA PN RS AR Aol B = s 1 v TS e
S FBFRL, HARER R 1 iR, R Af
M, i ieh BBk (TFe) Biit 4380k 48. 82% , FF
A 11, 42% o KR4 CHRAR Tl 75 2k 242 U [ml
WA B AR BLFE ) (GB/T 28292—2012) , %%
U5 )@ TR A i B [ . L X SR AT S (XRD) 43
Bres e 1 FrR. mE L T, B EEIRAET
FALEE(Zn0) FIERBRFE (ZnFe,0,) YAl ERI LA
SR (Fe) . Y (FeO) . WA (Fe,0,) KBk
FREEEIE A s 45 FE U7 ff 41 (CaCOy ) TE X
TE1E . BOBRE A Aras R aniE 2 fis, hE 2 nf
A, TG VRRI RN, R /NT 0. 050 mm (TR
JREDRGK 97% VL F, BRI TFIRsk,
SRHE AR R 5], R Ak om0
YERE/NT 0,15 mm, % RS AR R 2 424
HELE HP IR (29 600 ~800 °C) £5F T TR #1531
A=Y, B ik S a R SRR R
WA S A A% R SR a0, R 0L 1 o 3
TR EEKR, BRI Aame . malREYE
R B FARR JER Y T ek, HEAF
PRI B . IR F5 K5 K 43 16 5 28 0 5
1k 80.70% | 16.50% . 1.30% 1 1. 50% .

RIGVE B EE R G I iE . KIE. /rbral
AALES (CaO ) i 0 50 =98% , FiJE <74 pm)



2026 4E45 2 0]

RSES, A BUBRIG &S EIEE G S IR T SR 125

x1 HpPEENEELZERS (RESE)

Table 1 Main chemical composition of the converter sludge %0

TFe FeO Fe, 0, CaO Zn K,0 MgO

Si0,  MnO  ALO,  Ph S cl C

48.82 20.55 46.96 6.90 11.42 1.29 0.50

0.91 1.05 0.30 0.73 0.70 0.69 4.29
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Fig.1 XRD pattern of the converter sludge
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Fig.2 Particle size distribution of raw materials
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Table 2 Main chemical composition of the binders %
iR AP ALO;  CaO  Fe,O; MgO  SiO, SO,
it 8.96 10.89 8.63 2.25 60.53 0.15
7K 9.65 48.20 3.78 3.80 27.70 4.13
A7k 0.79 54.84 — 13.70 5.62 0.30
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Fig. 3 Effect of water addition on briquette strength
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